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EXECUTIVE SUMMARY

The ICAR-National Bureau of Plant Genetic Resources (ICAR-NBPGR) was established in 1976
as a Nodal Institute at the national level for undertaking various programmes and activities involving
introduction and management of plant genetic resources (PGR) to facilitate their use in crop
improvement. The Bureau has five Divisions and four Units with excellent infrastructure and other
allied facilities in place for collection, quarantine, exchange, characterization & evaluation and
conservation of plant genetic resources. The Bureau also has a network of 10 Regional/ Base Stations
covering diverse agro-climatic regions. For further supplementation on molecular characterization
of plant diversity, a National Research Centre for DNA Fingerprinting was established in 1996
within the ICAR-NBPGR which has recently been renamed as Division of Genomic Resources.

A Quinquennial Review Team (QRT) was constituted by the Director General, Indian Council
of Agricultural Research (ICAR), New Delhi on June 6, 2019 for the period 2013-2018 with the
objective to i) assess and identify the achievements of the Bureau and its Regional/Base Stations;
ii)  examine the objectives and scope of the programmes in operation; iii) assess Bureau’s mandate,
policies and management and iv) suggest changes in the organizational set-up, if necessary keeping
pace with the recent developments at national and international levels. The team had its first meeting
at ICAR-NBPGR, New Delhi in presence of ADG (Seeds), ICAR, and had elaborate discussions
with the Director and Heads of the Divisions (HODs), Officer In-charges (OICs) of the units and
other senior functionaries of the Bureau. Subsequently the team also visited different divisions and
units such as National Genebank, Regional and Base Stations, concerned ICAR institutes, SAUs,
and related institutions such as Kerala Forest Research Institute.

This report has been prepared based on the visits, in-depth discussions with scientists and
information provided by Heads of Divisions and Officers-in-Charges of Regional Stations/Base
Centers of the Bureau and other stakeholders including concerned officials of the institutes and
universities as well as the farmers. The action taken report (ATR) on the recommendations of
previous QRT was found satisfactory by the team. Research achievements and the impact of various
Divisions, Units, Regional Stations and Base Centres were found in conformity with the mandate
of the Bureau. The QRT has reviewed the progress of each Division/Unit and Regional/Base Stations
of the Bureau.

During the period under review the Division of Plant Exploration and Collection has conducted
58 explorations and collected 2,994 accessions including 2,210 accessions of cultivated crops and
784 accessions of wild species. A total of 1,796 herbarium specimens along with 133 seed samples
and 65 economic products were added to the herbarium of the Bureau (NHCP). A total of 6,500
digital images along with associated data were added to the virtual herbarium; 166 new taxa, not
represented earlier in the NHCP were added. Biosystematic studies were undertaken in prioritized
taxa- Amaranthus, Luffa, Trichosanthes and Allium with the objective to analyze diversity
distribution of the above genera in India, resolve phylogeny and build-up of material from diverse
sources. A total of 95,673 accessions were geo-referenced and diversity distribution maps were
generated using GIS tools, climate data (worldclim.com), agro-ecological zones and soil types.
Change in cropping pattern, erosion of landraces and factors responsible for the same were studied
in a diversity rich area of Uttarakhand. Measures were taken for repatriation of eroded landraces
and generating awareness.
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The Germplasm Exchange and Policy Unit facilitated import of 167,854 accessions (1,82,559
samples) and export of 4,788 samples under collaborative research projects with various International
Institutions. PGR Policy Cell provided necessary support to the national system on PGR management
issues to harmonize national and international instruments for implementation of the obligations
under International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA),
Convention on Biological Diversity (CBD), World Trade Organization/ The Agreement on Trade-
Related Aspects of Intellectual Property Rights (WTO/TRIPS), International Plant Protection
Convention (IPPC), biosafety protocols, etc. ICAR-NBPGR participated and contributed in various
international organizations as mentioned above. The Bureau is also serving as the Secretariat for
National Advisory Committee on Management of Genetic Resources (NACMGR). The committee
held a meeting on April 26, 2018 under the chairmanship of Dr. Trilochan Mohapatra, Secretary,
DARE and Director General, ICAR, New Delhi and recommendations were made for issues relating
to germplasm access and exchange and management of genetic resources.

The Division of Germplasm Evaluation characterized and evaluated a large number of
accessions (44,914) of various agri-horticultural crops for agro-morphological, biotic, abiotic and
quality traits. Wheat core and mini core sets, chickpea core set, wild lentil core set and wheat
reference set for terminal heat tolerance were also developed. A total of 5,575 accessions of different
crops mainly wheat (2,935), rice (357), maize (109) and chickpea (39) were evaluated for abiotic
stresses like drought and terminal heat stresses. Similarly, 8,003 accessions of different crops
comprising green gram (4,253), brinjal (1,659), okra (415), urd bean (1,005), rapeseed-mustard
(460) and bottle gourd (211) were screened against various diseases including mustard aphid,
Alternaria blight, white rust, fruit and shoot borer, poty virus, yellow vein mosaic virus (YVMV),
downy mildew, mung   bean yellow mosaic virus (MYMV) and urd bean leaf crinkle virus (ULCV)
and leaf spot. Under biochemical evaluation, 8,958 accessions of different crops were analyzed for
different quality parameters like oil content, fatty acid profile, amino acid composition, gluten,
protein, fat, ash starch, sugar, phenol, flavanol, minerals and anti-nutritional factors etc. Under
phyto-chemical evaluation, 1,460 accessions of different medicinal and aromatic plants were
analyzed for their active compounds. Pre-breeding efforts included characterization and evaluation
of 415 accessions of seven wild species of okra, 460 accessions of seven wild annual Lens species,
10 wild species of Vigna. and 150 accessions of six wild annual species of Cicer. Interspecific
crosses in Lens were made and advanced. In the multi-location evaluation (MLE), 4,247 accessions
comprising of wheat (1,842), rice (1,300), mustard (240) and lentil (865) were evaluated at different
locations across the country involving National Active Germplasm Sites (NAGS), AICRPs and
SAUs for various traits. Similarly, under CRP on Agro-biodiversity component-II, a total of 11,471
accessions comprising rice (2,000), wheat (2,968), finger millet (2,000), rapeseed mustard (2,212),
chickpea (986) and okra (1,305) were evaluated at AICRP centres/ hotspots for agronomic traits,
biotic and abiotic stresses. The promising accessions were identified for important traits from
characterization and evaluation of agri-horticultural germplasm.

The Division of Plant Quarantine provided effective quarantine measures to prevent the
introduction of exotic pests and diseases, by processing a total of 5,28,982 samples. The detailed
examination revealed that a total of 8,736 samples of different crops were infested/ infected with
various pests (insects/ mites- 2,667 including 1,502 with hidden infestation, nematodes- 1,074,
fungi/ bacteria- 2,952, viruses- 465, weeds- 1,578). A total of 4,672 samples of exotic germplasm
belonging to different legume crops were grown in post-entry quarantine greenhouses, indexed for
viruses and harvest from healthy plants was released to the indenters. A total of 57 post-entry
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quarantine inspections were carried out at various indenters’ sites and inspected 55,606 samples of
various crops for presence of exotic pests. In case of export, a total of 6,897 accessions of indigenous
crops meant for export to other countries were processed for quarantine clearance and 56
Phytosanitary Certificates were issued. Species-specific PCR based diagnostics of fungal pathogens,
bacterium, nematodes and viruses were developed. A total of 1,00,528 indigenously collected or
multiplied samples and cryo-preserved samples were processed.

During the period, 99,958 accessions (38,015 fresh and 61,943 regenerated) representing
additional 206 species of agri-horticultural crops were augmented to the National Genebank by the
Germplasm Conservation Division. As on March 31, 2018 the total germplasm holdings in the
National Genebank stood at 4,36,779, ranking second largest genebank in the world.  Different
open source R-based software packages viz. ‘PGRdup’, germination metrics, viability metrics and
‘augmented RCBD’ were developed for management of the genebank activities. Supportive research
directed towards understanding and manipulation of factors that prolong the storage life of seeds
in a cost-effective manner and overcoming continue seed germination problems. Seeds of 19 crops
belonging to different crop groups were conditioned to ~7% moisture and were monitored after
three years of storage at natural permafrost conditions  at Chang La, Ladakh and Defence Institute
of High Altitude Research (DIHAR), Leh. Analysis of the data on germination indicated that
storability of seeds stored inside the Chang La module was on par with the long-term storage
conditions. Registration of plant germplasm was given special thrust and more than 1000 unique
germplasm were registered.

For genomic resources conservation, a total of 6,053 genomic resources representing 41 species
are being conserved in the National Genomic Resource Repository (NGRR). Taxonomic studies
with respect to species differentiation among Abelmoschus species in Indian geographical region
were carried out using psbA-trnH spacer sequence divergence data. Taxonomic revision of the
Abelmoschus, especially for A. moschatus and A. manihot is suggested. Similar analyses were also
conducted in genera Vigna and Cucumis. Molecular germplasm characterization (9,849 accessions)
of various crops was accomplished using SSR/ SNP/ SRAP/ ISSR/ morphological markers. GM
Detection Research Facility (GDRF) has been identified as the National Referral Laboratory in a
Gazette of India notification of Division of Agriculture Cooperation & Farmers Welfare and also
been accredited ISO/IEC 17025:2005 certification by NABL w.e.f. 29 June 2018. Adventitious
presence of transgenes was monitored in >600 ex-situ accessions of various crops. More than 1,000
accessions of >80 imported consignments were tested for ensuring absence of terminator gene
technology and for presence of specific transgenic elements. Visual and real-time Loop-mediated
Isothermal Amplification (LAMP) - based rapid on-site GM detection assays were developed for
10 targets.

In the Tissue Culture and Cryopreservation Unit, 84 new accessions were added to the In Vitro
Active Genebank (IVAG) collection, making a total of 1,850 accessions in the form of 36,000
cultures and/or in vitro cryopreserved meristems/shoot tips. A total of 2,889 germplasm accessions
were added to the Cryogenebank and 1,065 cryostored accessions were tested for monitoring viability
using seeds/ embryo/ embryonic axis and dormant buds and pollen. The original viability values
were found to be retained after cryostorage for 4-25 years. Intensive research was undertaken to
develop protocols for in vitro multiplication, conservation, cryopreservation of varied explants
(meristems, seeds, embryos, embryonic axis, pollen, dormant buds, cell suspensions) in diverse
species.
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The PGR Portal developed by Agricultural Knowledge Management Unit (AKMU) has been
providing the single window to access information on the plant genetic resources conserved in the
National genebank. The application is running non-stop since its launch in 2012 and maintained
for a trouble-free operation. A study to link germplasm to changing climatic regimes was earlier
carried out with the funding of the Consortium of International Agricultural Research Center
(CGIAR) Research Program on Climate Change, Agriculture and Food Security (CCAFS). PGR
Clim has been developed as a portal running on a GIS-server that is now interactive to choose
layers of germplasm accessions (ten crops); soil type; temperature and rainfall (current, 2020 and
2030). Genebank Dashboard, Plant Quarantine Decision Support System (PQDSS), Updated version
of Germplasm Exchange and Quarantine Information System (GEQIS), Germplasm Registration
Information System (GRIS) were developed. Two mobile apps “Genebank” and “PGR Map” were
developed to enhance access to PGR information with an easy user interface. The apps have been
developed for both Android and iOS.

The Regional Station (RS) Akola undertook seven exploration trips, collected 557 accessions
and 4,498 accessions were evaluated and characterized. Regional Station Bhowali characterized
and evaluated 12,058 accessions in field crops, 878 accessions in horticultural crops and 205 in
medicinal and aromatic plants. Base Centre Cuttack undertook 15 explorations, collected 869
accessions, characterized 3,034 and multiplied 16,684 accessions for germplasm conservation.
Regional Station Hyderabad processed 2,33,771 samples for quarantine clearance and 308
phytosanitary certificates were issued. RS Jodhpur conducted eight exploration trips and collected
1,169 accessions. Base Centre Ranchi conducted seven explorations and collected 487 accessions.
Regional Station Shillong undertook 12 explorations and collected 923 accessions. Regional Station
Shimla undertook seven explorations and collected 540 accessions. Regional Station Srinagar
collected 314 multicrop germplasm accessions including Crop Wild Relative (CWR) during Kargil
trip and 813 accessions were characterized and evaluated. RS Thrissur undertook 15 explorations
and 899 accessions were characterized and evaluated.

To multiply and regenerate Genebank material and enhance characterization and evaluation of
germplasm, facilities at Experimental Farms at IARI New Area and NBPGR Research Farm, Issapur
were strengthened. The Bureau has good library, and well-equipped laboratory facilities.

The existing staff of the Bureau is 285 including 116 scientists, 70 technical staff, 45
administrative staff and 54 skilled supportive staff. The Bureau has strengthened its linkages with
various international and national organizations and organized 26 international and national
trainings/ workshops/seminars/symposia/conferences etc. for capacity building. Under the human
resource development programme, scientists of the Bureau and its Regional Stations and Base
Centres were deputed abroad for participation in 61 international and 437 national seminars/
symposia/workshops/ trainings etc. to acquaint with the frontier areas of research and development
and make scientific presentations.

During the period the Bureau scientists published 466 research papers and 654 other publications
contributing significantly to the agricultural knowledge pool.

The Bureau was awarded Limca Book of Records Award 2013 for wheat characterization and
evaluation, Agriculture Leadership Award by Agriculture Today, New Delhi for the year 2015.
Rajshri Tandon Award for the second-best Institute award for 2018 and 2019. In recognition of
their outstanding contributions, the 68 scientists of the Bureau received awards/recognitions from
various organizations/ scientific societies. Change in organizational set-up of ICAR-NBPGR has
not been suggested.
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A. INTRODUCTION

The Secretary, Department of Agricultural Research and Education and the Director General,
Indian Council of Agricultural Research constituted a Quinquennial Review Team (QRT) vide
office order No. F. No. CS/16/08/2011-IA.IV (Computer No. 30876) dated  June 06, 2019    to
review the work done by the  National Bureau of Plant Genetic Resources (ICAR-NBPGR), Pusa
Campus, New Delhi for the period from 2013 to 2018 (Annexure I).  The composition of the QRT
is given below:

S. No. Name & Address Designation

1. Dr. M.P. Pandey Chairman
Ex-VC, BAU Ranchi & IGKVV, Raipur
and Former Director CRRI, Cuttack

2. Dr. Prakash S. Naik Member
Ex Director, IIVR, Varanasi

3. Dr. (Mrs.) Vidya S. Gupta Member
CSIR Emeritus Scientist and Emeritus Professor,
AcSIR; Former Chair and Chief Scientist, Biochemical
Science Division, National Chemical Laboratory,
Dr. Homi Bhabha Road, Pune-411008

4. Dr. K.N. Nair Member
Sr. Principal Scientist, CSIR-NBRI, Lucknow

5. Dr. Bhag Mal Member
Ex-Director (Discipline- PGR), IGFRI, Jhansi

6. Dr. S.V. Ngachan Member
Ex-Director (Discipline- Plant Pathology)
ICAR-NEH Complex, Shillong

7. Dr. S.C. Dubey Member Secretary
Head, Division of Plant Quarantine, ICAR-NBPGR,
New Delhi

The Quinquennial Review Team (QRT) was constituted to:

i) assess and identify the achievements of the Bureau and its Regional Stations;

ii) examine the objectives and scope of the programmes in operation;

iii) assess Bureau’s mandate, policies and management and

iv) suggest changes in the organizational set-up, if necessary keeping pace with the recent
developments at national and international levels.

The team had its first meeting at ICAR-NBPGR, New Delhi on July 30, 2019 in presence of
ADG (Seeds), ICAR, and had elaborate discussions with the Director and other senior functionaries
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of the Bureau. Over the course of the next few months, the team visited different divisions and
units including National Genebank, Regional Stations and Base Centres, concerned ICAR institutes,
SAUs, and related institutions.

This report has been prepared based on the outcome of visits, discussions and information
provided by Heads of Divisions and Officers-in-Charges of the Regional Stations/Base Centres of
Bureau and other stakeholders including officials of the research institutes and State Agricultural
Universities (SAUs), farmers and seed industries. The action taken report (ATR) on the
recommendations of previous QRT was found satisfactory by the team (Annexure-II). Research
achievements and the impact of various Divisions, Units, Regional Stations and Base Centres
were found in conformity with the mandate of the Bureau. The QRT has reviewed the progress of
each Division/Unit and Regional Stations/ Base Centres of the Bureau. No change in the present
organizational set-up has been suggested.
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B. THE PROCESS

The QRT met with the staff and scientists over a period of nine months from July 2019 to
March 2020 as per the details given below. Various meetings and visits to the facilities, farms,
nearby ICAR institutes and SAUs were organised for the QRT team at HQ and various Regional
Stations of ICAR-NBPGR.

Name of QRT Date of meeting/ Place Purpose
Members visit

Dr MP Pandey July 30, 2019 ICAR- Introductory meeting with the DDG
Dr Bhag Mal NBPGR, (CS)/ADG (Seed), ICAR, Director and
Dr PS Naik New Delhi Heads of the Division/OICs, ICAR-
Dr SV Ngachan NBPGR. Presentation of ATR of
Dr VS Gupta previous QRT and salient achievements
Dr KN Nair of the ICAR-NBPGR during review
Dr SC Dubey period 2013-2018. Discussion and

finalization of the programmes.

Dr MP Pandey September 16-17, ICAR- Review the programmes, activities and
Dr Bhag Mal 2019 NBPGR, achievements of the ICAR-NBPGR
Dr PS Naik Regional regional stations namely, Shimla,
Dr SV Ngachan Station, Shillong, Bhowali and Jodhpur and its
Dr KN Nair Shimla linkages with other organizations/
Dr SC Dubey institutions including ICAR-CPRI,

Shimla and IARI Regional Station,
Amartara.

Dr MP Pandey September 19-20, ICAR- Review the programmes, activities and
Dr Bhag Mal 2019 NBPGR, achievements of various Divisions
Dr PS Naik New Delhi namely, Plant Exploration and
Dr SV Ngachan Germplasm Collection, Plant
Dr KN Nair Quarantine, Germplasm Conservation,
Dr SC Dubey Genomic Resources and Germplasm

Evaluation and Units namely,
Germplasm Exchange and Policy,
Tissue Culture and Cryopreservation
and Agriculture Knowledge
Management of ICAR-NBPGR, New
Delhi.

Dr MP Pandey October 10-11, ICAR- Review the programmes, activities and
Dr Bhag Mal 2019 NBPGR, achievements of ICAR-NBPGR
Dr PS Naik Regional Regional stations, Hyderabad, Akola
Dr SV Ngachan Station, and Thrissur and Base Centers Cuttack
Dr SC Dubey Hyderabad and Ranchi. Interactions with

representatives of various seed industries
and linkages with other ICAR
institutions and Agricultural University.
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Dr MP Pandey January, 6-8, ICAR- Review the programmes, activities and
Dr Bhag Mal 2020 NBPGR, achievements of ICAR-NBPGR
Dr PS Naik Regional Regional station, Thrissur and its
Dr VS Gupta Station, linkages with other organizations and
Dr SC Dubey Thrissur the State Agricultural University,

Kerala.

Dr MP Pandey January, 16, ICAR- Review the programmes, activities and
Dr SV Ngachan 2020 NBPGR, achievements of ICAR-NBPGR

Regional Regional station, Ranchi and its
Station, linkages with other organizations
Ranchi including ICAR-IIAB and BAU,

Ranchi.

Dr MP Pandey January, 29-30, ICAR- Review the programmes, activities and
Dr Bhag Mal 2020 NBPGR, achievements of ICAR-NBPGR

Regional Regional station, Jodhpur and its
Station, linkages with other organizations
Jodhpur including ICAR-CAZRI, Jodhpur and

State Agriculutral University.

Members, QRT Planned for ICAR- To discuss the draft QRT report to
March, 2020, but NBPGR, finalize it.
due to Pandemic New Delhi
COVID 19 in the
country, it was
done on-line
through Email.

We the QRT members express  sincere gratitude to Dr. Trilochan Mohapatra, Secretary, DARE
and Director General, ICAR for his conviction and proving responsibility to conduct the review of
ICAR-NBPGR and including us as members while constituting the QRT. We are also thankful to
Dr. A. K. Singh, Deputy Director General (Horticulture) and the then DDG, (I/C Crop Science),
ICAR and Dr. D.K. Yadava, Assistant Director General (Seed), ICAR, providing necessary guidance
and explain the guidelines in proper execution of the review process. Thanks are also due to Dr. T.
R. Sharma, Deputy Director General (Crop Science), ICAR for his valuable suggestions and guidance
for timely implementation of the assignment. We appreciate the valuable guidance and generous
support extended by Dr. Kuldeep Singh, Director, ICAR-NBPGR without which it would not have
been possible for us to complete the assignment in time. We also sincerely acknowledge the active
involvement and cooperation extended by Heads of the Divisions, Officers-In-Charges of Units
and Regional Stations/Base Centres, scientists, technical and administrative staff of the Bureau in
conducting the meetings and field visits successfully at the Headquarters and Regional Stations/
Base Centers and drafting the write-up of progress and achievements of the Bureau. The contributions
of Dr. Kavita Gupta, OIC, PME and Dr. J. Radhamani, PS, DGC, ICAR-NBPGR in drafting the
achievements and reports of the Bureau, Dr. Jameel Akhtar, Principal Scientist and Dr. Pardeep
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Kumar, Scientist from Division of Plant Quarantine in making logistic arrangement during meetings/
visits at the Headquarter is also highly appreciated and duly acknowledged.

(Bhag Mal) (PS Naik) (SV Ngachan) (VS Gupta) (KN Nair) (SC Dubey)
Member Member Member Member  Member Member Secretary

(MP Pandey)
Chairman
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C. MAIN BODY OF THE REPORT

 i. Brief History

ICAR-National Bureau of Plant Genetic Resources

The National Bureau of Plant Genetic Resources (ICAR-NBPGR) was established by the Indian
Council of Agricultural Research (ICAR) in 1976 with its headquarters at New Delhi under the
administrative control of Crop Science Division. It is the nodal institute at national level for
undertaking various programmes and activities involving plant introduction and germplasm
management for use in crop improvement and conservation of plant genetic resources (PGR). The
Bureau is also vested with the authority to issue Import Permit (IP) and Phytosanitary Certificate
(PC) and conduct quarantine checks in seed material and vegetative propagules (including transgenic
material) introduced from abroad or exported for research purposes. To carry out these activities,
the Bureau has five divisions, four units and one cell. It has 10 regional/base stations located in
different phyto-geographical zones of India with excellent infrastructural and other allied facilities
in place for germplasm collecting, morphological and molecular characterization, quarantine and
conservation of PGR. In addition, Bureau has a Post Entry Quarantine Nursery (PEQN), All India
Coordinated Research Network Project on Potential Crops, two experimental farms at Issapur village
(about 45 km west of Pusa Campus) and IARI New Area, New Delhi. Besides, it has a strong
national network with ICAR Institutes/SAUs that provide access to representative agro-ecological
locations in the country.

 ii. Mandate

The mandate includes acquisition, management and promote sustainable use of plant genetic and
genomic resources of agri-horticultural crops and carry out related research; coordination of capacity
building in PGR management and policy issues governing access and benefit sharing of their use.

Objectives of ICAR-NBPGR

• To plan, organize, conduct and coordinate exploration and collection of indigenous and
exotic plant genetic resources.

• To undertake introduction, exchange and quarantine of plant genetic resources.

• To characterize, evaluate, document and conserve crop genetic resources and promote their
use in collaboration with other national organizations.

• To undertake molecular profiling of varieties of agri-horticultural crops and GM detection
technology research.

• To develop information network on plant genetic resources.

• To conduct research, undertake teaching and training, develop guidelines and create public
awareness on plant genetic resources.

 iii. Priorities, Programmes and Projects

The Bureau is vested with the statutory authority to issue Import Permit and Phytosanitary Certificate
and conduct quarantine checks in seed material and vegetative propagules (including transgenic
material) introduced from abroad or exported for research purposes.
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Currently, there are 21 programes (Annexure III), that are executed through 87 institutional
projects and 49 externally funded projects operational at the ICAR-NBPGR. More than 75% projects
are multidisciplinary and 30% are multi-institutional. Since 2015, a Consortium Research Project
on Agrobiodiversity (CRP-AB) is being coordinated and executed by ICAR-NBPGR as the Lead
Centre and the various Bureaux and other ICAR institutes as cooperating centres. The CRP-AB
envisages the multiplication, characterization, conservation and evaluation of selected plant, animal
and aquatic genetic resources important for food and agriculture for their effective utilization.

 iv. Structure and Organizational Set-up

The ICAR-NBPGR works under the Division of Crop Science, ICAR (see organogram). The
Director, ICAR-NBPGR is the competent authority for administration, research management and
coordination. The Institute Management Committee, Research Advisory Committee, Crop Advisory
Committees and the Institute Research Council play important advisory roles in PGR management.
Its Headquarters (HQ) is located in the Pusa Campus, New Delhi and experimental farms at Issapur,
Delhi (45 km west of HQ) as well as new farm area at Indian Agriculture Research Institute (IARI),
New Delhi. At the HQ, there are five Divisions and five Units as follows:

1. Division of Plant Exploration and Germplasm Collection (DPEGC)

2. Division of Germplasm Evaluation (DGE)

3. Division of Plant Quarantine (DPQ)

4. Division of Germplasm Conservation (DGC)

5. Division of Genomic Resources (DGR)

6. Germplasm Exchange and Policy Unit (GEPU)

7. Tissue Culture & Cryopreservation Unit (TCCU)

8. Agriculture and Knowledge Management Unit (AKMU)

9. Prioritization, Monitoring and Evaluation (PME) Cell

10. Institute Technology Management Unit (ITMU)

The institute has 10 Regional Stations/Base Centres in various agro-ecological zones of the country,
as follows:

1. ICAR-NBPGR, Regional Station (RS), Shimla, Himachal Pradesh

2. ICAR-NBPGR, RS, Jodhpur, Rajasthan

3. ICAR-NBPGR, RS, Thrissur, Kerala

4. ICAR-NBPGR, RS, Akola, Maharashtra

5. ICAR-NBPGR, RS, Shillong, Meghalaya

6. ICAR-NBPGR, RS, Bhowali, Uttarakhand

7. ICAR-NBPGR, RS, Hyderabad, Telangana

8. ICAR-NBPGR, RS, Srinagar, Jammu & Kashmir

9. ICAR-NBPGR, Base Centre, Ranchi, Jharkhand

10. ICAR-NBPGR, Base Centre, Cuttack, Odisha
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ICAR-NBPGR also hosts the 'All India Coordinated Research Network (AICRN) on Potential
Crops' since 1982 earlier known as AICRP on Underutilized Crops. (see Annexure III for major
programmes of ICAR-NBPGR). The Bureau works in close collaboration with several crop-based
ICAR institutes that serve as National Active Germplasm Sites (NAGS) to complement the National
Gene Bank (NGB).

Since academic session 1997, ICAR-NBPGR functions as the Division of PGR, for the Post-
Graduate (PG) School, IARI, New Delhi. Scientists of ICAR-NBPGR serve as teaching faculty of
PG School and supervise the thesis work of Post-Graduate and Doctoral students. The details of
number of students in MSc and PhD programmes and the courses offered in the PGR discipline are
given in Annexure IV.

         ICAR-National Active Germplasm Sites                     ICAR-NBPGR Network in India

ICAR-NBPGR has strong linkages with leading crop-based Institutes, National Research
Centres, All India Coordinated Crop Improvement Projects, State Agricultural Universities and
other stakeholders. The Bureau also works in close collaboration with several international institutes/
organizations through memoranda of understanding/and workplans developed under bilateral/
multilateral agreements. The Bureau not only provides genetic resources to on-going crop
improvement programmes to enhance agricultural productivity and its quality, but also conserves
them safely to meet the needs of future generations. Supportive services include units of
administration, purchase, stores, maintenance, audit and accounts and library.

In addition, the following facilities are located at HQ (ICAR-NBPGR, New Delhi), that are
providing service at the national level:

• National Genebank: Seed Genebank comprising 12 long-term storage (LTS) modules at
18°C and 6 medium-term storage (MTS) modules at 4°C, In- vitro Genebank (6 modules at
25°C) and Cryogenebank (10 cryotanks at -196°C) with storage capacity of >1 million
germplasm accessions). Field Gene Banks (FGB) and MTS modules (4) are located at its
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regional stations. Services are extended for conservation of plant germplasm/samples to all
ICAR-NBPGR scientists, NAGS, PPV&FRA, and review committee on genetic manipulation
(RCGM) for transgenic samples.

• National Genomic Repository: For storage of genomic resources.

• High Performance Computational Facility: For bioinformatics work.

• Containment Facility (CL-4) for Transgenic Crops: Quarantine and testing of transgenic
germplasm under import.

• Library Facilities: NBPGR has a dedicated library on plant genetic resource management
and is being used by all staff and students regularly. The library maintained its designated
services and activities of acquisition of books and journals, exchange of literature,
development of library collection database, circulation, reference services and documentation.
NBPGR Library is one of the members of ICAR-CeRA Consortium that facilitates on-line
access to the journals and databases from regional stations as well. Newspaper clipping
services on PGR and its related subjects were provided to readers regularly. During the
period under report, >150 books related to various aspects of PGR management and Hindi
literature were added every year to the library collections through purchase and exchange
basis. A monthly list of new arrivals also circulated to readers at the headquarters and regional
stations.  Bureau’s publications were provided to over 298 different organizations in India
and in return, library has received >2000 publications as gratis from various national and
international organizations.

• GM Detection Research Facility (ISO/IEC 17025: This facility was created in 2017 and
certified by National Accreditation Board for Testing and Calibration Lab, NABL) for GM
testing of samples. It is designated as National Referral Laboratory to detect the presence or
absence of LMOs and GMOs, under provisions of sub-section (1) of Section 4 of the Seeds
Act, 1966 in the Gazette of India Notification (DAC&FW, MoA&FW, Govt. of India) dated
15 November 2017.

• National Herbarium of Cultivated Plants (NHCP): It has significant collection of >23,770
herbarium specimens of 4,277 species belonging to 1,522 genera and 267 families; 3,079
seed samples and 686 economic products. It differs in its mandate from the general herbaria
across the country in representing wide range of variability in crop plants including cultivars,
primitive types/ landraces, wild/semi-domesticated forms and crop wild relatives (CWR)/
weedy types and also the potential species collected from different agro-ecological regions
of India under various PGR programs. It serves as a reference collection for identification,
taxonomic study and for teaching.

• PGR Museum at HQ: Showcases exhibits and photo-gallery relating to the institute activities.

• Polyhouse and Nethouse (20): It undertakes plant quarantine work at New Delhi and
Hyderabad and germpasm maintenance at Regional Stations.

 v. Management Practices

The Director, ICAR-NBPGR is overall in-charge of administration, research management and
coordination.
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• ICAR-NBPGR functions through its five main Divisions, namely, Plant Exploration and
Germplasm Collection, Germplasm Evaluation, Germplasm Conservation, Plant Quarantine
and Genomic Resources.

• It also has units of Germplasm Exchange, Tissue Culture and Cryopreservation (TCCU),
PGR and Policy Planning (PPU) and Agricultural Knowledge Management (AKMU).

• To carry out region-specific activities, there are ten Regional Stations/Base Centres located
in different agro-ecological zones of the country.

A Head/ Officer-in-Charge monitors the activities of the respective Division/ Unit/ Regional
Station.

There is a well-defined coordination and monitoring mechanism in place to review the targets
and outcomes of the schemes at ICAR-NBPGR periodically through the Institute Management
Committee, Research Advisory Committee, Crop Advisory Committees and the Institute Research
Council. The Quinquennial Review Team is constituted every five years to review the research
activities and give recommendations for further improvement.

In addition, monitoring through performance indicators are in place as per Government of
India norms. Besides, Prioritization, Monitoring and Evaluation (PME) Cell is also in place at
ICAR-NBPGR to prioritise and monitor research agenda for enhanced effectiveness.

In addition, a Central Government Audit Party also monitors the Scheme periodically.

 vi. Collaboration with SAUs and Other Research Institutions

The Bureau works in close collaboration with several crop-based ICAR institutes that serve as
National Active Germplasm Sites (NAGS) to complement the National Genebank (NGB).

The Bureau also conducts plant explorations in collaboration with stakeholders (ICAR crop-
based Institutes/ Centers, SAUs and KVKs).

The Bureau also works in close collaboration with crop-based institutes and AICRPs for
implementation of multi-location evaluation programme of germplasm for agronomic traits and
screening for biotic, abiotic stresses and quality parameters.

The Bureau undertakes plant quarantine activity in collaboration with specific crop-based
institutes viz., National Research Centre for Citrus, Nagpur, Maharashtra; Research Centre for
Banana, Tiruchirappalli, Tamil Nadu; Central Tuber Crops Research Institute, Sreekaryam, Kerala;
Central Plantation Crops Research Institute, Kasargod, Kerala; Coffee Research station,
Chikmagalur, Karnataka; Central Cotton Research Institute, Nagpur; Directorate of Groundnut
Research, Junagarh; Central Potato Research Institute, Shimla; Sugarcane Breeding Institute,
Coimbatore; Central Tobacco Research Institute, Rajahmundry; Central Rubber Research Institute
, Kottayam, ICRISAT, Patancheru, Hyderabad, FRI, Dehradun and other research institutes under
the ICFRE for respective germplasm material being imported into India.

Currently, ICAR-NBPGR has 49 externally funded/ collaborative projects relating to different
aspects of PGR which are funded by various international and national organizations viz., Food
and Agriculture Organization (FAO), Bioversity International, International Center
for Agricultural Research in the Dry Areas (ICARDA), DAC & FW, Department of Biotechnology
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(DBT), Department of Science and Technology (DST), Council of Scientific and Industrial Research
(CSIR),  National Agricultural Innovation Project (NAIP), National Innovations on Climate Resilient
Agriculture (NICRA), Protection of Plant Variety and Farmers Right Authority (PPVFRA), Ministry
of Environment, Forest and Climate Change (MoEF & CC) and National Medicinal Plants Board
etc.

 vii.Linkages with Clients/ End Users

i. ICAR-NBPGR being a service organization has developed strong linkages with various
departments and nurseries importing and using planting materials. A total of 68,742 samples
were distributed to researchers in 177 crops within the country. 90% of the requests were
met by ICAR-NBPGR, New Delhi and its regional stations at Akola, Cuttack, Bhowali,
Ranchi, Jodhpur, Hyderabad, Shimla, Srinagar, Shillong and Thrissur and for the rest 10%,
NAGS played active role in meeting the demands of the researchers. These samples were
supplied against 1,652 requests registered during the period.

ii. The ICAR-NBPGR interacts with genebanks, research institutes and private seed companies
in >100 countries per annum for import and export of germplasm every year.

iii. ICAR-NBPGR provided quarantine services to three international organizations, six ICAR
institutes, eight State Agricultural Universities and 20 private sector partners.

iv. Also, several other ICAR institutes, SAUs and State Departments of Agriculture and
Horticulture collaborated with ICAR-NBPGR in exploration and collection of germplasm
of agri-horticultural crops and sharing the germplasm.

v. Several NGOs collaborated with ICAR-NBPGR in creating awareness on agro-biodiversity
conservation among tribal groups and also in organizing crop festivals to educate the grassroot
level workers.

vi. The Bureau regularly organises Germplasm Field days at New Delhi and its Regional Stations
in which breeders and other researchers participate and select the specific germplasm for
utilization in their crop improvement programmes.

vii.Besides, the Bureau also participates in a number of Kisan Melas organised by IARI and
other organizations and distributes seed/ planting material as well as relevant literature on
technical know-how on management of PGR.

viii. The Bureau routinely organizes national and international trainings/ workshops and seminars
etc and likewise, the staff of the Bureau participate in both national and international trainings,
workshops, symposia, seminars and conferences (Annexure V). During the reporting period,
the Bureau organized several training programmes focusing on scientific procedures for
collection, exchange, quarantine/ biosecurity, biosafety, bioinformatics, DNA fingerprinting,
evaluation, documentation and conservation of PGR.

 viii. Human, Physical and Financial Resources

The total sanctioned strength of scientific positions in the Bureau during the period of review was
152 out of which 118 were filled and the scientific staff covering 14 disciplines with their percentage
distribution is given in Table 1 and 2. The predominant disciplines are Economic Botany, Genetics
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and Plant Breeding, Agricultural Biotechnology and Plant Pathology, which together contribute
69.1% of total scientific strength. The total strength of administrative staff is shown in Tables 3
and 4.

Table 1. Discipline-wise scientific posts sanctioned and filled in at ICAR-NBPGR during 2019

Discipline   No. of posts sanctioned    No. of posts filled

Economic Botany 46 30

Genetics and Plant Breeding 29 28

Plant Pathology 13 9

Agricultural Entomology 10 4

Horticulture 7 9

Plant Physiology 8 4

Agricultural Statistics 1 1

Plant Biochemistry 6 7

Agricultural Biotechnology 17 14

Nematology 3 3

Seed Science and Technology 3 3

Agronomy 3 3

Agricultural Chemistry 1 0

Computer Application 3 1

Vegetable Science 2 2

Total 152 118

Table 2.  Division/ Unit-wise scientific positions at ICAR-NBPGR as on 07.02.2019

                          Division/Unit                                            No. of scientists in position

Headquareters

Director 1

Division of Plant Exploration and Collection 8

Division of Plant Quarantine 13

Germplasm Exchange Unit 4

Division of Germplasm Evaluation 18

Division of Germplasm Conservation 10

Division of Genomic Resources 17

Tissue Culture and Cryopreservation Unit 9

PGR Policy Planning Cell 2

Agricultural Knowledge Management Unit 2

Regional Stations

Regional Station, Akola 2



Report of Quinquennial Review Team 2013-2018

22

Regional Station, Bhowali 2

Base Centre, Cuttack 2

Regional Station, Hyderabad 8

Regional Station, Jodhpur 3

Base Centre, Ranchi 2

Regional Station, Shillong 2

Regional Station, Shimla 4

Regional Station, Srinagar 2

Regional Station, Thrissur 4

AICRN on Underutilized Crops 3

Total 118

Table 3. Administrative Staff at ICAR-NBPGR, New Delhi

Regional Station Staff inposition

Akola Assistant (1) LDC (1)

Bhowali AAO (1)

Cuttack Assistant (1)

Hyderabad Assistant (1)

Jodhpur Assistant (1)

Ranchi -

Shillong Assistant (1)

Shimla -

Srinagar -

Thrissur AAO (1)

Table 4. Total Technical Staff working in ICAR-NBPGR, Headquarter and its Regional
Stations

S. No.                              Place               No. of Technical Staff

1 ICAR-NBPGR, Headquarter, New Delhi 54 + 1 (Unauthorized absence
since 2005) = 55

2 ICAR-NBPGR, Regional Station, Akola 0

3 ICAR-NBPGR, Regional Station, Bhowali 3

4 ICAR-NBPGR, Regional Station, Cuttack 0

5 ICAR-NBPGR, Regional Station, Hyderabad 4

6 ICAR-NBPGR, Regional Station, Jodhpur 2

7 ICAR-NBPGR, Regional Station, Ranchi 2

8 ICAR-NBPGR, Regional Station, Shillong 0

9 ICAR-NBPGR, Regional Station, Shimla 3
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In addition to the institutional budget allocated on research and operational expenditure, ICAR-NBPGR
has an outlay of Rs. 3,544.96 lakhs from externally funded projects to carry out basic as well as applied
research relating to all aspects of PGR management.

10 ICAR-NBPGR, Regional Station, Srinagar 0

11 ICAR-NBPGR, Regional Station, Thrissur 3

Total 72

Financial Resources

The status of budget sanctioned and utilized under plan, non-plan and other projects/ schemes from
2014-15 to 2018-19 by ICAR-NBPGR has been given in Table 5. In recent years, there has been
phenomenal increase in allocation of funds under externally funded projects/ schemes.

Table 5. Statement showing the allocation of budget under Plan/ Non-Plan and Unified Budget
(2014-15 to 2018-19) in respect of ICAR-NBPGR
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 ix. Planning for the Future

ICAR-NBPGR needs to have a long term goal for the next 20 years to develop scientific consensus on a
broad PGR management strategy, which encompasses, inter-alia, the role and responsibility of various
disciplines in research with an aim to enhance utilization of the PGR for achieving food and nutritional
security in times to come.

To achieve this, ICAR-NBPGR needs to envision complete characterization and field evaluation to
identify germplasm accessions with superior agronomic and adaptation traits on long-term basis. This
would facilitate identification of core, mini-core, trait-specific reference sets as well as genomic resources
for use by researchers and breeders. The identified trait-specific accessions and genomic resources would
specifically be used by the plant breeders for increasing water and nutrient use efficiency, carbon fixation
efficiency, nutritional value, biotic and abiotic stress tolerance, etc.

Utilization of PGR stands at a crucial juncture and strategic decisions on the way forward are
imperative. Traditional methods of PGR management are being challenged by changing needs,
priorities, climate, technologies, and policies. Envisaging the overwhelming pressure on the natural
existence and evolution of PGR does not require prophecy. However, looking through the progress
during the past more than four decades shows the promise of modern technologies in combating
genetic erosion and enhancing utilization of PGR. It is in this context that adopting every upcoming
technology is extremely important for the way-forward.

In order to achieve envisioned goals/ targets, the following strategies/ approaches/ and
researchable issues shall be given high priority:

1. Adoption of all the forthcoming technologies to:

a. Maximize accuracy, coverage and efficiency of germplasm collection

b. Rationalize germplasm conservation

c. Identify trait-specific germplasm and promote utilization

d. Add value to germplasm based on genomic and geographical information

e. Develop decision support system to manage PGR

f. Develop diagnostics and salvaging technologies during quarantine processing

g. Development of  post entry quarantine facilities for national biosecurity and biosafety

2. Harmonizing multitude of stakeholders including private seed sector, farming communities,
NGOs and international agricultural research centres to enhance conservation and utilization.

3. Promoting the exchange of germplasm within the national framework and to get associated
benefit sharing.

4. Developing and implemening strategies to comply with international and national legal
requirements ensuring easy access and fair benefit sharing.

5. Developing human resource in PGR and attract young professionals to PGR science.
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D. OVERALL ASSESSMENT

 General Observations of QRT

The QRT had its introductory meeting under the Chairmanship of Dr MP Pandey, Ex-VC, BAU Ranchi
& IGKVV, Raipur and Former Director CRRI, Cuttack with the ADG (Seeds), ICAR, Director and
Heads of the Division/ OICs, ICAR-NBPGR. The following QRT members were present during the
meeting: Dr. Bhag Mal, Dr. P.S Naik, Dr S. V. Ngachan, Dr. V.S. Gupta Dr. K.N. Nair and Dr SC Dubey
(Member Secretary). In addition, the meeting was attended by SAO and SF&AO of ICAR-NBPGR.
Dr. D.K. Yadava, ADG (Seeds), ICAR, New Delhi in his remarks briefly explained the important role of
QRT as the apex body to review achievements of ICAR institutes every five years. The action taken
report for the previous QRT was presented by the Member Secretary, QRT. The Director, ICAR-NBPGR
presented the significant achievements of the Bureau made during 2013-2018.

The QRT visited the National Genebank, laboratories, greenhouses and other facilities including the
experimental farms of ICAR-NBPGR. The chronology of the various visits and presentations made to
the QRT have been given in section under The Process (page 11). QRT members held detailed discussions
with the scientists on their achievements and future plans. The laboratories and facilities at the various
Regional Stations/Base Centres were also visited. In addition, the QRT members also visited other related
institutions located in the respective regions to examine the linkages and collaboration of NBPGR regional
stations with them as well as other stakeholders.

The observations of the QRT members based on the presentations and visits and intense discussions
are summarized below:

• The Bureau has the mandate to act as nodal organization for acquisition and management of PGR
for food and agriculture and carry out supportive research and capacity building. ICAR-NBPGR
is actively engaged with introduction, collection, exchange, quarantine, characterization, evaluation,
conservation, distribution and documentation of PGR at the national level. The achievements of
the Bureau during the period under review as well as its plans for the future are in harmony with its
mandate.

• Substantial number of externally funded projects have been added to support the research
component of ICAR-NBPGR during the reporting period which have not only helped in
upgrading its facilities but has led to characterization, evaluation and documentation of a
large part of the germplasm conserved in its Genebank including multilocation evaluation
of germplasm of various crops.

• During the reporting period, the Bureau characterized and evaluated a large number of
accessions (44,914) of various agri-horticultural crops for agro-morphological, biotic, abiotic
and quality traits. Wheat core and mini core sets, chickpea core set, wild lentil core set and
wheat reference set for terminal heat tolerance were also developed. In addition, under CRP
on Agrobiodiversity component-II, a total of 11,471 accessions comprising rice (2,000),
wheat (2,968), finger millet (2,000), rapeseed mustard (2,212), chickpea (986) and okra
(1,305) were evaluated at AICRP centres/ hotspots for agronomic traits, as well as biotic
and abiotic stresses.

• A total of 99,958 accessions (38,015 fresh and 61,943 regenerated) representing 206 new species
of agri-horticultural crops were augmented to the National Genebank and as on March 31, 2018
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the germplasm holdings in the National Genebank stood at 4,36,779 ranking the second largest
genebank in the world. More than 300 unique germplasm has been registered by the Bureau
including from its Regional Stations. Additionally, 84 new accessions were added to the In Vitro
Active Genebank (IVAG) collection and 2,889 germplasm accessions were added to the
Cryogenebank.

• A total of 58 explorations were undertaken and 2,994 accessions including 2,210 accessions of
cultivated crops and 784 wild species were collected. In addition, ICAR-NBPGR facilitated import
of 167,854 accessions (1,82,559 samples) and exported 4,788 samples under collaborative
research projects.

• The role of the Bureau in preventing the introduction of exotic pests and diseases, by processing
5, 28,982 samples including undertaking post-entry quarantine inspections at its Headquarters,
Regional Station Hyderabad and indenters’ sites, is a great service to the nation whereby losses of
crores of Rupees could be averted.

• A total of 6,053 genomic resources representing 41 species are being conserved in NGRR.
Molecular Germplasm characterization (9,849 accessions) of various crops was accomplished
using Various molecular/morphological markers. GM Detection Research Facility (GDRF)
has been identified and recognized as the National Referral Laboratory in a Gazette of India:
Extraordinary Notification (DAC&FW) and also been accredited ISO/IEC 17025:2005
certification by NABL w.e.f. 29 June 2018. More than 1000 accessions of >80 imported
consignments were tested for ensuring absence of terminator gene technology and GM
detection assays were developed.

• PGR Policy Unit provided necessary support to the national system on PGR management
issues to harmonize national and international instruments for implementation of the
obligations under ITPGRFA, CBD, WTO/TRIPS, IPPC, biosafety protocols, etc. ICAR-
NBPGR has contributed in various international fora and its role in bringing out India as a
regional leader in PGR Policy is commendable

• The PGR Portal developed by the Bureau has been proved to be very effective in providing
the single window to access information on the PGR conserved in the National Genebank.
The two useful mobile apps- “Genebank” and “PGR Map” developed provide quick access
to PGR information.

• The various regional stations of the Bureau undertook activities as per their respective
mandates.

Regional Station, Akola undertook seven exploration trips and collected 557 accessions
while 4,498 accessions were evaluated and characterized.

Regional Station, Bhowali characterized and evaluated 12,058 accessions in field crops,
878 accessions in horticultural crops and 205 in M & AP.

Regional Station, Hyderabad, processed 2,33,771 samples for quarantine clearance and
308 phytosanitary certificates were issued.

Regional Station, Jodhpur conducted eight exploration trips and collected 1169 accessions.

Regional Station, Shillong undertook 12 explorations and collected 923 accessions.

Regional Station, Shimla undertook seven explorations and collected 540 accessions.



Report of Quinquennial Review Team 2013-2018

27

Regional Station, Srinagar collected 314 multicrop germplasm accessions including CWR during
Kargil trip and 813 accessions were characterized and evaluated.

Regional Station, Thrissur undertook 15 explorations and 899 accessions were characterized
and evaluated.

Base Centre, Ranchi conducted seven explorations and collected 487 accessions.

Base Centre, Cuttack undertook 15 explorations, collected 869 accessions, characterized
3,034 and multiplied 16,684 accessions for germplasm conservation.

• Additionally, the Bureau has good library, and well-equipped laboratory facilities. The
existing manpower of the Bureau is 287 with 118 scientists, 70 technical staff, 45
administrative staff and 54 skilled and supportive staff.

• During the period, the Bureau has strengthened its linkages with various international and
national organizations and organized 26 international and national trainings/ workshops/
seminars/symposia/conferences etc. for capacity building. Under the human resource
development programme, scientists of the Bureau and its Regional Stations were deputed
for participation in 66 international (abroad) and 938 national seminars/symposia/workshops/
trainings etc. to acquaint with the frontier areas of research and development and make
scientific presentations.

• During the period, the Bureau scientists published 466 research papers and 654 other
publications contributing significantly to the agricultural knowledge pool. The various awards
won by the Bureau included the Limca Book of Records Award 2013 for wheat PGR
characterization and evaluation, Agriculture Leadership Award by Agriculture Today, New
Delhi for the year 2015 and Rajshri Tandon Award for the second-best Institute award for
2108 and 2019. In recognition of their outstanding contributions, 68 scientists of the Bureau
were awarded individually by various organizations/ professional societies.

• The resource generation through various services provided by the Bureau has been substantial
and the budget under plan, non-plan and externally funded projects has been judiciously
utilized.

The following points were noted by the QRT for follow-up:

1. There is no clearly defined system for management of PGR at SAUs and many other research
organizations. Consequently, obtaining information on the availability and usefulness of
germplasm supplied to them by NBPGR becomes difficult. A mechanism needs to be
developed by ICAR to ensure maintenance of PGR by crop-based institutions and SAUs in
close collaboration with NBPGR. Also, since very little feedback is received by NBPGR on
PGR supplied to indentors, a proper mechanism for obtaining information from them needs
to be developed.

2. Evaluation of germplasm for various biotic, abiotic and nutritional aspects should be done
in a phased manner along with development of a strong strategy for their utilization at the
national level. It was emphasized that the location-specific evaluation needs to be done to  enhance
the effective use of germplasm.
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3. The germplasm lines identified for various desirable traits especially for any nutritional trait should
be characterized for all the agronomic traits to enhance their immediate utilization by the plant
breeders in developing new varieties.

4. NBPGR should also provide the genomic information in respect of germplasm being supplied to
the other Institutes/ Organizations

5. Crop-specific hot-spots of agrobiodiversity locations should be identified for on-site in-situ
conservation.

6. Taxonomic studies should be linked with every activity of NBPGR with special focus on
crop wild relatives (CWR).

7. Biochemical analysis of the medicinal plants should be done in collaboration with other
National Institutes like CIMAP, NBRI and DMAPR where better/ more adequate facilities
are available.

8. Genomic resources developed by the Bureau for diverse crops and wild relatives need to be
evaluated and utilized effectively in breeding and crop improvement in target crops on priority
basis.

9. Efforts should be made to identify high value genetic resources and feasibility for their
commercialization through effective public-private partnership should be explored.

10. Emphasis should be made to identify duplicates in the NGB using the good expertise available
in Plant Taxonomy and Plant Breeding.

11. Although QRT appreciated that each of the Regional Stations has been strengthened with
minimum two scientific staff, it emphasized that these may be further strengthened with
better research facilities and good experimental fields.
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Division/ Unit/ Station-wise Assessment of Achievements and their
Impact (2013-2018)

A total of 87 institute projects and 49 externally funded projects were operative at ICAR-NBPGR
Headquarters and its Regional Stations/Base centres during the period under review. The institute
projects dealing primarily with ongoing PGR activities were mainly of continuous nature. The
human resource development has been an integral part of all the projects. The Division/ Unit/
Regional Station-wise achievements of ICAR-NBPGR are given below:

 1.  Division of Plant Exploration and Germplasm Collection

• A total of 153 explorations were conducted across  the country in collaboration with different
stakeholders which resulted in collection of 9,396 accessions of 95 crops belonging to 634
species (6,264 accessions) and wild relatives/wild species (3,132; 33.34%).

• A large geographical area of the country under 401 districts located in 32 states including
union territory have been surveyed to collect diversity. Major thrust was on three hot-spots
of biodiversity, remote and disturbed areas of Mon district of Nagaland (explored for the
first time).

• Unique (trait specific) collections and interesting variability was collected in different crops.
In 2013, a rescue mission was conducted in calamity affected areas of Chamoli and
Rudraprayag districts of Uttarkahand in which 63 accessions, including 51 cultivated (12
rice landraces) and 12 wild types aonla were collected.

• All the explorations were planned based on gaps, germplasm actual holding in genebank.
Gap analysis was initiated in major crops like, rice, wheat, maize, pigeonpea, sesame, bajara,
sorghum, brinjal, tomato and miner millets will be carrying out in other crops too.

• A total of 1,796 herbarium specimens, 133 seed samples and 65 economic products were
added to the herbarium, bringing the total holdings to 22,566 specimens, 3,079 seed samples
and 686 economic products. The new additions to the herbarium also included 166 taxa, not
represented earlier in NHCP. Certificates of identity/authentication (89) were issued; One
new species of leafy vegetable- Herpetospermum operculatum from Sikkim and Nagaland
was described.

• Biosystematic studies were undertaken in prioritised taxa such as Amaranthus, Luffa,
Trichosanthes and Allium. A case study was conducted in 18 villages of Jaunsar-Bawar
(Dehradun), Jaunpur (Tehri) and Rawain (Uttarkashi) areas of Uttarakhand for base line
information on status of plant genetic resources maintained on-farm. PGR awareness
generation programmes on agro-biodiversity conservation through interaction and group
meetings were conducted.

QRT observations

The QRT members appreciated the work done by the ICAR-NBPGR during last five years in making
good number of collections from several germplasm explorations undertaken across the country.
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QRT also appreciated the Division in proper maintenance of the Herbarium and the initiative made to
digitize it for wider use and access. QRT made the following suggestions:

• Priority should be given for collection of CWR with proper identification of the species collected.

• Major thrust should be on collecting germplam of crops which have great potential but have poor
representation in the National Genebank (NGB).

• Crop specific explorations need to be made more exhaustive and should also focus on collecting
all other potential crops.

• Broadly taxonomic studies should be linked with every activity of ICAR- NBPGR with special
focus on CWR.

• Collaboration with Botanical Survey of India is extremely important for species identification to
enhance accuracy and efficiency.

• Use of identified PGR against tolerance to biotic and abiotic stresses in breeding program needs
to be given greater attention for development and release of superior varieties.

 2. Division of Germplasm Conservation

• A total of 99,958 germplasm accessions (new - 38,015 and Regenerated - 61,943) of different
agri-horticultural crops were added to the base collection in the National Genebank raising
the total germplasm holdings to 4,36,779, which is the second largest germplasm collection
globally.

• A total of 49,090 germplasm accessions conserved for more than 10 years in NGB were
monitored during this period for their viability. A total of 1,96,819 accessions of 13
agricultural crops and six horticultural crops were multiplied and characterized based on
the condensed 25-30 descriptor traits.

• Data of about 4.2 lakh accessions, ported to new web-enabled genebank database system of
ICAR-NBPGR and were curated and made  available in the PGR Portal. The data curation
was primarily carried out with reference to information on taxonomic identity, biological
status, crop curators name, national identity, generation cycle, location, country of origin
etc. as per the passport data available, which will make the database more robust and useful.
In case of released varieties, additional information on pedigree, year of release, developing
institute and specific traits of released cultivars/hybrids etc., along with their parental lines
is also updated and are made available for researchers to utilize them.

• A total of 260 accessions of various agri-horticultural crops have been registered for different
traits during this period.

• Dormancy breaking protocols were standardized in nine species of wild crops which showed
either morpho- or physiological barriers in germination using hot water treatment, mechanical
scarification or chemical treatment and enhanced the germination from 30-100 %.

• Based on the seed characters viz., colour, size, shape, hilum position and spermoderm pattern,
identification keys were developed for morphological identification/differentiation of wild
species of Swertia and Crotalaria conserved in NGB through observation under scanning
electron microscopy and light microscope.
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• Seed moisture sorption data was modelled with distinct biophysical and biochemical parameters
in pea, okra and chilli and the Henderson model was found to be the most suitable one for effective
prediction of equilibrium moisture content.

• A free and open source software package ‘PGRdup’ was developed in ‘R’ to identify probable
duplicates in germplasm collections from passport data. This was employed to identify
probable duplicates within and between global collections of groundnut, wheat and rice for
better management of the genebank accessions.

• A free and open source software package ‘augmented RCBD’ was developed for analysing
data from experiments in augmented RCBD designs.

• For the computation of germination indices and fitting cumulative seed germination curves,
a free and open source software package ‘germinationmetrics’ was developed in `R`.

• A free and open source software package ‘viabilitymetrics’ was developed in ‘R’ for seed
viability curve fitting and calculation of several seed viability metrics such as storage period,
final viability, storage moisture content, storage temperature and days to lose one probit
viability.

QRT Observations

QRT appreciated the work carried out by the Division especially the systematic renovation and
retrofitting of the National Genebank. The supportive research component was also lauded especially
the softwares developed for monitoring and identifying duplicates.

• Suitable location, preferably in South India may be explored for establishment of a Genebank
for conserving safety duplicates.

• The team suggested that Crop-specific hot-spots of agrobiodiversity locations should be
identified for on-site in-situ conservation.

• The Team visited the NGB and evaluated the renovation undertaken.

• Electricity bill for keeping the NGB operational including maintenance of equipments /
machines is very high. Committee strongly recommends that the NGB for germplasm
conservation be declared as heritage site and the matter needs to be pursued with by the
ICAR / GOI so that the running cost of NGB is not charged to Bureau.

 3. Division of Germplasm Evaluation

• A total of 44,914 accessions comprising cereals (20,721) were characterized and evaluated
for agro-morphological traits. Core set and mini-core set of wheat developed for climate
change were developed by capturing entire genetic diversity.

• Using data generated through mega characterization of 18,800 chickpea accessions at the
Mahatma Phule Krishi Vidyapeeth, Rahuri, Ahmednagar, Maharashtra during 2012-13, a
core set comprising 1,103 accessions was developed based on eight quantitative and 12
qualitative descriptors.
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• A total of 5,575 accessions of different crops mainly wheat (2,935), rice (357), maize (109) and
chickpea (39) were studied for abiotic stresses. The germplasm of major agri-horticultural crops
was evaluated for their performance against different biotic stresses and screened for identification
of resistance sources to major diseases and insect pests.

• Multi-trait Near-infrared reflectance spectroscopy (NIRS) prediction model was developed for
oil, protein, fatty acids, lysine and methionine in amaranth and buckwheat to enable rapid screening
of germplasm.

• A total of 460 accessions of seven wild annual Lens species and 150 accessions of six wild annual
Cicer species were characterized and evaluated for agro-morphological and major biotic and
abiotic traits. Various cross combinations were attempted using cultivated lentil varieties with wild
species as donors for various traits

• Under CRP on Agrobiodiversity component- II, about 11,471 accessions comprising of rice
(2,000), wheat (2,968), finger millet (2,000), rapeseed-mustard (2,212), chickpea (986) and
okra (1,305) were evaluated at AICRP centres/hotspots for agronomic traits, biotic and abiotic
stresses.

QRT Observations

The QRT was highly satisfied with vast work undertaken by the Division and offered following
suggestions:

• Evaluation of germplasm for various biotic, abiotic and nutritional aspects should be done
in a phased manner along with development of a strong strategy for their utilization at the
national level. It was emphasized that the location-specific evaluation would enhance the
use of germplasm.

• The germplasm lines identified for various desirable traits especially for any nutritional
trait should be characterized for all the characters to enhance its immediate utilization by
the plant breeders in developing new varieties.

• Biochemical analysis of the medicinal plants should be carried out in collaboration with
other National Institutes where better/ more adequate facilities are available.

• Constraints relating to lack of controlled facilities for trait specific evaluation may be
addressed by facilitating modern equipment for quality evaluation need to be addressed.

• While screening against biotic stresses, screening against race (s) / biotypes shoud be done
as there are such variations for example powdery mildew in pea, Ascochyta blight and Botrytis
gray mould in chickpea etc.

 4. Division of Plant Quarantine

• A total of 5,28,982 samples comprising germplasm accessions, nurseries/trial, breeding
material of various crops, including both true seed and vegetative propagules were processed
for the detection of associated pests using various detection techniques.

• In case of export, a total of 6,897 indigenous accessions of crops meant for export to other
countries were processed for quarantine clearance. A total of 56 Phytosanitary Certificates
were issued.
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• A total of 4,672 samples of exotic germplasm comprising Glycine max (1202), Phaseolus
acuitifolius (2), P. coccineus (4), P. lunatus (54), P. vulgaris (692), Pisum fulvum (1), P.
sativum (245), Psophocarpus tetragonolobus (8), Vicia faba (367), Vigna sativa (10), V.
radiata (581), V. trilobata (2), V. mungo (8), V. unguiculata (1,436), V. unguiculata subsp.
sesquipedalis (35) and Vigna sp. (25) were grown in PEQ greenhouses at headquarters at New
Delhi. A total of 57 post-entry quarantine inspections were carried out at various indenters’ sites.

• A total of 99,719 indigenously collected or multiplied samples were tested for seed health for
conservation of indigenous germplasm free from pests.

• In addition, 809 samples meant for cryopreservation were processed and found free from
nematodes, weeds and insects but, 64 samples were found infected with different fungi and
all were salvaged. A total of 611 accessions of in vitro cultures were tested against viruses.

• Species-specific PCR based diagnostics of fungal pathogens were developed. Developed
loop-mediated isothermal amplification (LAMP) assay for detection of Colletotrichum capsici
infecting chilli, and studied genetic diversity of fungal pathogens, Alternaria spp., Bipolaris
spp., Colletotrichum spp. Curvularia spp., Fusarium spp. using different molecular markers.
The protocol for isolation of DNA from single juvenile of nematode was standardized and
nematodes were detected using molecular methods also.

• Risk analysis of pathogens intercepted in oilseed and vegetable brassicas imported into
India during 1976 to 2015 was done.  Reverse-transcription - PCR protocols were developed
for detection of Bean common mosaic necrosis virus and Peanut stunt virus (PSV). PSV is
not reported from India. AS many as 2200 accessions of cultivated and wild germplasm of
various crops were screened to find sources of resistance to root-knot nematode, Meloidogyne
incognita in pots and several resistant accessions were identified.

QRT Observations

The QRT was highly impressed by the important work undertaken by the Division in preventing
the entry of exotic pests and thus saving the country from huge finacial losses. The QRT also
appreciated the good publications made by the Division.

• Additional one-time grant for renovation/ construction of new Post-entry Quarantine facility
needs to be provided and should be reflected in the next EFC being proposed to ICAR.

• Relaxation of additional declarations to be allowed for more than one time in the interest of
germplasm exchange.

• Provision for requirement of Pest Risk Analysis (PRA) for crop species being imported for
the first time be made to minimize delayed process for import.

• There is need for strengthening of post quarantine facilities for inspection of PGR  samples.
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 5. Division of Genomic Resources

• DNA fingerprinting services were provided to various private and public organizations for 640
samples of various crops.

• SSR and SNP markers were used for genetic diversity analysis in rice, Moringa tomentosa,
fingermillet minicore, flax and buckwheat Novel SSR markers were developed from
transcriptome sequences in Giloy and Kalmegh, and enriched library construction in chilli and
bottle gourd and cross-transferability in teasel gourd, kodo millet and barnyard millet.

• A taxonomic revision of the Abelmoschus genus, especially for A. moschatus and A. manihot
was suggested based on phylogenetic study through psbA-trnH intergenic spacer region.

• The whole genome sequence of sesame using three NGS sequencing technologies generated
30.5 Gb of reads, giving a 85x coverage of the estimated genome size (~354 Mb); 76,029
scaffolds which covered ~340 Mb of the estimated genome size (96.32% genome coverage).
A total of 71,952 SSR containing sequences as well as many families of DNA transposons
were mined.

• GMO screening matrix, with the information on 106 genetic element targets for detection of
141 GM events of 21 crops was developed. LAMP assays targeting commonly employed
promoters and marker genes were developed using Bst DNA polymerase and ready-to-use
isothermal master mix to facilitate on-site GMO screening. Visual and real-time LAMP
assays targeting cry genes and glyphosate tolerant genes were developed using 14 GM events
of four crops. PCR assays targeting three insect resistance transgenes and a herbicide tolerant
gene have been optimized for GM cotton event Bollgard® III x Roundup Ready Flex®; and
visual marker gene, ds-Red2 encoding red fluorescent protein in GM maize event DP-32138
were developed.

• Imported transgenic lines (1,122) were tested for the absence of embryogenesis deactivator
gene as well as specific genes using qualitative/quantitative PCR assays.

• Quantitative detection was done for 4 GM cotton events, decaplex PCR assay for Bt cotton
events and PCR- and real-time PCR based detection assays for MON71800 event of GM
wheat have been developed. An efficient analytical tool for testing the GM status of a sample
using multi-target real-time PCR-based system for simultaneous detection of 47 targets was
developed. Validated event-specific real-time PCR assays were used to detect unapproved
GM cotton events viz., MON1445 and MON88913 for herbicide tolerance. As an initiative
to develop screening diagnostics for stacked GM events, GMO matrix with 24 genetic
elements comprising 35 GM events (cotton) approved globally was developed for a decision
support system

• The genetic diversity and associated population structure of 6,984 rice accessions, originating
from NER, were assessed and a core set of 701 accessions was developed.

• A total of 500 genomic resources representing 23 crops were added to NGRR during the
reporting period.

QRT Observations

The QRT was appreciative of the work done on various aspects especially the whole genome
sequencing work taken up and the mandated service being provided by the Division on DNA
Fingerprinting. Following suggestions were made:



Report of Quinquennial Review Team 2013-2018

35

• Whole Genome sequencing should be started for priority crops, especially for the germplasm
designated for desirable traits.

• It is important to tag genes, and identify markers for effective utilization of germplasm and
the work needs to be intensified.

• Molecular phylogenetic studies should be taken up for more crops.

• DNA finger printing of all varieties released at the national and state level needs to be done in
phased manner as per the  scheduled program

• ICAR / NBPGR needs to prepare a catalogue for all promising accessions with DNA finger prints
for utilization by other institutes / SAUs in coordination under leadership of Director NBPGR in
phased and time bound manner and reported to ICAR - NBPGR on yearly basis.

 6. Germplasm Exchange and Policy Unit

• During the period under report a total of 1,67,854 accessions (1,82,559 samples) were
imported as germplasm and 74,209 entries (4,51,186 samples) were imported as CGIAR
trials/ nurseries from 55 countries.  A total of 3,485 import permits were issued.  A total of
22,783 samples of different agri-horticultural crops were exported to 17 countries under
collaborative research projects and as per NBA’s approval.

• To cater the needs of Indian researchers 61,244   samples were supplied at the national level
to plant breeders/ researchers/ students in ICAR and SAUs/other universities and 2,86,338
samples of germplasm material supplied for characterization/ multiplication/regeneration/
taxonomic identification/ DNA fingerprinting.

• During the period, a total revenue of INR 2,48,25,159 was generated through fee charged as
application fee for issuance of import permits, and handling charges and quarantine
examination fee.

• Important trait specific material was imported/introduced in wheat, maize, almond,
pomegranate, yarrow, cotton, core and mini core set of ICRISAT mandate crops and core
set in lima bean, lablab bean, French bean and soybean.

• Technical inputs on the PGR Policy issues were provided on agenda items  for all the Ad
Hoc Open-ended Working Group to Enhance the Functioning of the Multilateral System of
Access and Benefit-sharing and Sixth and Seventh Governing Body (GB) meeting of
ITPGRFA, Regular Session of the Commission on Genetic Resources for Food and
Agriculture (CGRFA).

• List of accessions notified under the multilateral system of ITPGRFA was uploaded on
ICAR-NBPGR website for use by breeders/researchers.

• The finalized report on the State of Asia’s Biodiversity was submitted to FAO. Information
for 2015 to 2017on the second GPA was submitted to FAO for inclusion in the WIEWS
Reporting System.

• Five meetings of the National Advisory Board on Management of Genetic Resources were organized
and recommendations were made to fulfil the desired objectives.  The Board was further



Report of Quinquennial Review Team 2013-2018

36

reconstituted as the National Advisory Committee on Management of Genetic
Resources (NACMGR) and first meeting of NACMGR was held on  April 26, 2018.

• Information compiled for submission of Fifth and Sixth National Report on NBT-7.; analyzed the
agenda items and prepared for India’s position for CoP 14, CoP-MoP 3 and Nagoya Protocol
on access and benefit sharing

• As member of the International Quarantine Forest Research Group Strategy Working Group
under the International Plant Protection Convention (IPPC) provided scientific analysis on
global phytosanitary issues, and implications on trade etc.

QRT Observations

The QRT was particularly impressed by the role of ICAR-NBPGR as a regional leader in policy
issues related to PGR. The following suggestions were made:

• The ICAR-NBPGR should also provide the genomic information in respect of germplasm
being supplied to the other Institutes/ Organizations.

• Also, young scientists may be encouraged to do LLB to develop legal expertise or else
hiring of legal expertise on contractual basis may be explored. Also, there is need to look
for legal assistance of subject matter experts not available for providing input to policy
issues.

• There is a strong need to strengthen GEPU by posting additional staff.

• Only need based introductions should be done. There is need to look for gaps in the national
genebank and make efforts to fill the gaps.

 7. Tissue Culture and Cryopreservation Unit

• A total of 1,850 accessions of the mandated crop groups were maintained in vitro, by periodic
subculture in the form of 36,000 cultures and/or in vitro cryopreserved meristems/shoot
tips in the In Vitro Active Genebank (IVAG) or In Vitro Base Genebank (IVBG), respectively.

• For long-term conservation, in-vitro cryobanking was intensified, and during this period
130 accessions of Allium chinense, A. hookeri, A. sativum, A. scorodoprasum, A. tuberosum,
Dioscorea spp., Musa spp., Rubus hybrids and Vaccinium ovatum were successfully
cryobanked.

• Protocols were developed/ refined for in-vitro multiplication/ conservation and also to
identify and control endogenous bacteria in old cultures of ginger, turmeric and taro. Virus
indexing and application of cryotherapy for virus elimination was carried out in selected
accessions of Allium spp., Musa spp., Fragaria and Rubus spp.

• Genetic stability was assessed in in-vitro-conserved/cryopreserved germplasm of Curcuma
longa, Musa spp. and Zingiber officinale using morphological, molecular (SSR, ISSR, IRAP
markers) and biochemical markers, and no significant variation was observed in the mother
plants and in vitro-conserved cultures.

• A total of 3,037 accessions of diverse germplasm belonging to fruits, industrial crops,
legumes, millets, forage, vegetables and wild species received were conserved in cryobank.
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Thus, a total of 12,946 accessions comprising orthodox and non-orthodox (intermediate and
recalcitrant) seed species, dormant buds, pollen grains and genomic resources are conserved in
the Cryo gene bank.

• Database of cryogenebank was created using 25 parameters and data recorded of relevant fields
in MS Excel Worksheets. Trait/evaluation data, wherever available, was updated. The complete
data of Cryogenebank was ported to the PGR Portal.

• Cryoprotocols were refined/ developed for 30 genera using different explants like seeds, embryos,
embryonic axis and pollen mainly of indigenous underutilized fruits, citrus, plantation crops,
agroforestry species and medicinal and aromatic plants.

QRT Observations

The QRT appreciated the supportive research work especially the protocols developed for cryopreservation
of seeds, embryos, embryonic axis and pollen in various crops. The QRT suggestions were:

• Acquisition of germplasm should be strengthened in the unit.

• The unit should avoid the duplication of work done by other institutions/ organizations.

• The trained and experienced staff working for more than 25 years are getting superannuated and
the new scientists being appointed are sent for advance training and the work gets affected in their
absence. This needs to be appropriately addressed.

• There is need for focused collection of PGR in priority indigenous crops for cryo-banking.

• Thrust need to be given on pollen cryo-banking and embryo rescue techniques be given to support
the breeding program.

 8. Agricultural Knowledge Management Unit (AKMU)

The PGR Portal has been providing the single window to access information on the plant genetic
resources conserved in the National Gene Bank at NBPGR. The application is running non-stop
since its launch in 2012 and maintained for a trouble-free operation. PGR Portal has open access
facilities for simple search, free text search, searching based on characterization data, information
on core collections and material designated in the ITPGRFA multilateral system. Additionally,
applications for gap Analysis and database management are available only for internal use.

National Rice Resources Database (NRRD) was developed using unique database of rice with
information on germplasm passport, multi-location multi-season characterization, trait-specific
evaluation as well as molecular marker data.

A study to link germplasm to changing climatic regimes was earlier carried out with the funding
of the CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS).
PGR Clim has been developed as a portal running on a GIS-server that is now interactive to choose
layers of germplasm accessions (ten crops); soil type; AEZ; temperature and rainfall (current, 2020
and 2030).

Genebank Dashboard, Plant Quarantine Decision Support System was developed to retrieve
need based information from the system.



Report of Quinquennial Review Team 2013-2018

38

Updated version of Germplasm Exchange and Quarantine Information System (GEQIS) was
developed. The Germplasm Registration Information System was also developed to make the entire
process of germplasm registration online, easy and fast.

Two mobile apps- “Genebank” and “PGR Map” were developed to enhance access to PGR
information with an easy user interface. The apps were developed for both Android and iOS. Licenses
were purchased and the apps have been hosted on Google Play and App Store.

Table 6. Important URLs maintained on AKMU Servers

ICAR-NBPGR website www.nbpgr.ernet.in

PGR Portal pgrportal.nbpgr.ernet.in

Import Permit and EC Data Search exchange.nbpgr.ernet.in

Genebank Dashboard genebank.nbpgr.ernet.in

PGR Map http://pgrinformatics.nbpgr.ernet.in/pgrmap/

CryoBase www.nbpgr.ernet.in:8080/cryobank/

National Herbarium of Crop Plants pgrinformatics.nbpgr.ernet.in/nhcp

PGR-IP Management System http://pgrinformatics.nbpgr.ernet.in/ip-pgr/

Biosystematics Portal pgrinformatics.nbpgr.ernet.in/cwr

PGR Climate www.nbpgr.ernet.in:8080/climate/

Registered Crop Germplasm www.nbpgr.ernet.in/registration/

Multi-location Evaluation Database www.nbpgr.ernet.in/tsgi/index.htm

Digital Library of Bruchids 202.141.12.150/bruchid-library/

Network of GMO Testing Laboratories gmolabs.nbpgr.ernet.in:9090/
of India

National Genomic Resource Repository www.nbpgr.ernet.in:8080/NGRR

Genebank to Genbank http://pgrinformatics.nbpgr.ernet.in/g2g/

QRT Observations

The QRT was impressed by the databases developed by the Bureau and especially lauded the apps
developed for quick access to information. A few suggestions from QRT are as follows:

• Greater efforts need to be made to develop trait specific germplasm database.

• There is need to harness integration of germplasm and genomic data.

 9. Regional Station, Akola

• Seven exploration trips were undertaken and a total of 557 accessions were collected. These
include explorations mostly for collection of paddy, millets, pulses, okra, oilseeds, vegetables,
jute, medicinal plants and crop wild relatives.

• A total of 4,498 accessions of different crops were evaluated and characterized during the
period under report which consisted of cereals and millets (1,090), pulses (606), oilseeds
(1,298), vegetables (781) and potential crops (723).



Report of Quinquennial Review Team 2013-2018

39

• A total of 2,801 accessions of germplasm were conserved in the long-term storage of the National
Gene Bank at New Delhi. This also included germplasm collected during exploration and sent for
conservation in National Gene Bank.

• A total of 5,289 accessions of germplasm were supplied to 134 user agencies belonging to SAUs,
ICAR, national institutes and other private sector organizations. The maximum number of accessions
were supplied in vegetables crops (1,454) followed by pulses (1,299), potential crops (1,056),
cereals and millets (706), oilseeds (566) and wild relatives of crops (208).

QRT Observations

• The performance of the Regional Station was found as satisfactory.

• It was felt that the crops assigned to the station should be based on their suitability to the geographic
region and hence, there is need to re-look and prioritize the allocation of crops accordingly.

 10. Regional Station, Bhowali

• A total 13,141 accessions were characterized and evaluated, viz. field crops (12,058), horticultural
crops (878) and medicinal and aromatic plants (205). A total 2,561 accessions were multiplied /
rejuvenated.

• A total of 1,251 accessions of different crops, viz., fruit crops (314), flowering perennials (109),
Allium spp (156), arborescent plant species (178), medicinal and aromatic plants (445),
bomboosetum (38) temperate forage grasses (10) and Hordeum bulbosum (01) are being
maintained in field gene bank of the station.

• In Medium Term Storage (MTS), 11,266 accessions are conserved, viz. cereals (3,345), pseudo-
cereals (568), millets and minor millets (552), pulses (3,782), oilseeds (540), vegetables (360),
spices and condiments (716), medicinal and aromatic plants (180), wild relatives of crops (356)
and ornamental crops (20).

• Germplasm registered  oregano (Origanum vulgare L.; Lamiaceae) for high carvacrol content –
63.6% (MMBO-3055/ IC 589079/ INGR13018), and for high percentage of phenolic compound
Thymol (85.87%) and high yield of essential oil (2.07%) (NKO-68/ IC589087/ INGR13046),
piked zinger lily (Hedychium spicatum Sm.- Zingiberaceae) for bold seeded, early emergence
and late senescence (NKO- 24/ IC 573223/ INGR 13069).

QRT Observations

• The performance of the station was found satisfactory.

• Greater thrust should be given on value addition of varieties for increasing income of farmers.

• Manpower continuity constraint especially due to frequent transfers and appointment must be
addressed properly.

 11. Base Centre, Cuttack

• Fifteen explorations were undertaken and a total of 869 accessions comprising indigenous plant
genetic resources of cultivated rice, wild rice, other agri-horticultural crops and their wild relatives,
wild economic plants and medicinal and aromatic plants were collected from Odisha, Manipur,



Report of Quinquennial Review Team 2013-2018

40

Chhatisgarh, Bihar, West Bengal, Uttar pradesh and Karnataka. Ethno-botanical information and
indigenous traditional knowledge on different plant genetic resources were documented

• In all, 16,684 accessions comprising rice, black gram, green gram, millets and wild species of
Oryza, Cucurbits, Abelmoschus, Ocimum, Mucuna, Hibiscus, Dioscorea, Costus, Hedychium,
Nicandra and Solanum were grown for seed multiplication and germplasm conservation. A set of
3,034 accessions comprising rice, wild rice, millets, black gram, green gram, Ocimum, Mucuna,
Hibiscus sabdariffa other economic crops and their wild relatives were characterized for various
agro-morphological traits..

• Under phytochemical evaluation and nutritional analysis of Ocimum, Mucuna, Hibiscus and tuber
crops high value for herbage yield/plant and essential oil yield/plant in Ocimum sanctum (IC-
589192), O. gratissimum (IC-5589184, 599298), O. basilicum (IC-589199, IC-599351),  O.
canum (IC-589198), O. citriodorum (IC-589183 IC-599357) O. kilimandscharicum (IC-
599299) was recorded. Promising accessions viz, IC-599290, 599336, 599361, 599350 for
high L-Dopa (%) content in Mucuna pruriens and accessions, viz, IC 610799 and 610800 for
multiple economic traits in Hibiscus sabdariffa were identified. The nutrient analysis of 25
accessions of wild minor tubers of Odisha revealed with high value of crude protein content (%)
and dietary fibre (%) among Dioscorea pentaphylla (RCM/AP-60), D. puber (RCM/AP/37)
and Colocasia esculenta (RCM/AP/69).

• A total of 16,684 accessions comprising cultivated rice, medicinal and aromatic plants, wild Oryza
species and other crop wild relatives were grown and a set of 9,920 accessions of various crops
were deposited in the NGB for long-term storage (LTS). Under germplasm exchange activity
1,103 accessions were supplied to and 11,231 accessions were received from different ICAR
institutes and SAUs for various research programmes.

• A total of 579 accessions comprising medicinal and aromatic plants, wild Oryza species, horticultural
crops, oilseeds, tuber/aroid crops, leafy vegetables, Ocimum spp., Mucuna spp., various economic
plants and wild relatives of crop plants were maintained in the FGB/experimental fields and 1,350
herbarium specimens are being maintained in the herbarium of the centre.

QRT Observations

• The  performance of the Regional Station was quite satisfactory.

• Procurement of a four wheel drive vehicle is essential for undertaking explorations to collect and
augment  PGR of agri-horticultural crops in Odisha and from adjoining regions.

• Additional financial support to the Station is needed under non-recurring contingency for purchase
of some small equipments like dial micrometer, single panicle thresher, dehumidifier and 3 HP
generator to improve the work both qualitatively and quantitatively.

 12. Regional Station, Hyderabad

• A total of 2, 33, 771 samples (1,12,374 imports; 1,18,576 + 2,821 exports) were processed
for quarantine clearance and  308 phytosanitary certificates were issued.

• Import samples (42,427) infested/infected with pests/pathogens were salvaged and released
(88,177) to consignees. Post-entry quarantine inspection was conducted on 34,458 samples
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of different crops grown at PEQIA of ICRISAT (15,646); ICRISAT glasshouse (1,652); AVRDC
glasshouse (15), public organizations (41), private industry (15,259) and ICAR-NBPGR greenhouse
(1845).

• Resources to the extent of INR 1,46,95,133 was generated through quarantine processing (INR
1,37,41,2,22) and seed health testing (INR 9,53,911).

• Eighteen targeted collaborative explorations were undertaken under the National Exploration Plan
developed based on gap analyses for diverse agri-horticultural crops and CWRs in specific areas
of Andhra Pradesh, Telangana and adjoining regions; New areas explored included the protected
forest areas in Kudremukh, Mahendragiri, Pacchamalai and Kolli Hills, Rampa and Papikonda
regions: 1,504 accessions of diversity were collected including landraces and crop wild relatives.
CWRs augmented included several wild species of Oryza, Cajanus, Abelmoschus, Vigna,
Solanum, Rhyncosia etc. Over 500 voucher herbarium samples were prepared for inclusion in
the NHCP. Collaborators included ICAR Institutes/SAUs/State Agricultural, Horticultural and
Forest Departments.

• A total of 6,531  accessions were characterized and evaluated using randomised block design/
augmented block design along with appropriate check varieties during kharif and rabi seasons
for identifying trait-specific accessions with potential in breeding programmes: (blackgram
(266), greengram (210), cowpea (154), Vigna trilobata (246), rice bean (90), horsegram
(294), sorghum (808), barnyard millet (14), finger millet (107),  italian millet (466), little
millet (8), proso millet 95), brown top millet (74), other small millets (128), maize (213),
amaranths (246), linseed (340), safflower (11), sesame (308), tomato (307), chilli (749),
field bean (167), lablab bean (150), yard long bean (11), brinjal (823); jack bean (15) and
butterfly bean (13). Promising accessions were identified for various traits.

• Germplasm comprising 1,558 accessions of various crops collected during the explorations
and multiplied at the station were submitted for long term conservation in national Gene
Bank.  A total of 4,764 germplasm accessions of diverse crops and their wild relatives were
distributed to 91 institutes for research purposes

QRT Observations

Work of the Regional Station is highly focused and it has registered many landraces with unique
characteristics and released varieties in many crops. It is the only station outside the HQ dealing
with the plant quarantine work - pre and post inspections and post entry quarantine (PEQ) activity
in a big way as also reflected with its revenue generated from plant quarantine.

• The QRT recommends further strengthening of LTUG cables to various buildings, DG sets,
incubator and plant growth chamber. Part of revenue generated may be utilized for developing
such facilities, if possible.

• Station lacks molecular diagnostic facilities for PGR Management in quarantine, which
needs to be strengthened.

• There is a serious problem of skilled manpower which  needs to be appropriately addressed
for increasing the efficiency.
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• Station has developed very close linkage with ICRISAT, Hyderabad. It imported 31,374 samples
out of 1,12,374 from private sector, indent wise 43 per cent during period 2013-14 to 2017-18.
Since this linkage has been beneficial one way to ICRISAT only, the committee felt it to be beneficial
mutually.

• Three lady graduate candidates working on contractual basis in Virology Laboratory for very long
time need to be regularized against any suitable regular posts if sanctioned by the ICAR. It will
help overcome skilled manpower shortage for increased output and efficiency of Virology
Department.

  13. Regional Station, Jodhpur

• Eight exploration trips were conducted in the arid regions of India. As many as 1,169 accessions
of diverse crops were evaluated.  Some valuable trait specific accessions like (i) high yielding
vegetable guar accession IC432117-P7 bearing pods on all nodes,  (ii) yellow mosaic virus disease
tolerant  mothbean accession IC36522  (iii) early maturing (52 days)  mothbean accession IC-
120963-P

2  
(iv)  insect resistant and dual purpose  cowpea  accession C-716 and (v)  extra early

maturing cowpea accession were identified.

• Two different accessions of ber i.e. bearing stone less ber and another for fruit fly resistance were
identified.

• During rabi 2015-16, a set of 495 accessions of wheat, Brassica (82) and fenugreek (165) were
evaluated in the field for their agronomic traits.  During Kharif  2016, 3,178 accessions of different
crops viz., cluster bean  (872), mungbean (355), mothbean (328), cowpea (497), sesame (220),
pearl millet (823),  finger millet (41) and  little millet (29) were evaluated.

• Three hundred accessions of pearlmillet were multiplied by sib mating. The germplasm accessions
of Brassica (72) and Fenugreek (165) were evaluated in the field for their agronomic traits during
winter season.  A set of 395 accessions of wheat germplasm was evaluated for terminal heat
tolerance under three different dates of sowing, another set of 195 accessions of wheat under
NICRA project has been evaluated under three different dates of sowing during rabi 2016-17.
One more set of wheat of 246 accessions was also evaluated for terminal heat tolerance during
Rabi 2016-17.

• During kharif 2017, 550 accessions of different crops including cluster bean (156), mung bean
(120), moth bean (170) and cowpea (120) were evaluated.  Two different accessions of ber i.e.
stone less ber and another one for fruit fly resistance identified earlier have been further reconfirmed.
During kharif 2018, 360 accessions of different crops including cluster bean (100), mung bean
(80), moth bean (110) and cowpea (70) were evaluated. A total of 776 accessions of germplasm
of horticultural plants are being maintained as live plants in the fields.

QRT Observations

QRT members appreciated good management of germplasm experimental field. Team suggested to exercise
standard package of practices for weed management in addition to hand weeding. Over all the performance
of the Station was satisfactory.

• Greater thrust should be given on value addition of varieties for increasing income of farmers.



Report of Quinquennial Review Team 2013-2018

43

• Several accessions with desirable traits were identified in many crops like early maturity, plant
type, fruit fly resistance (IC0625848) and stone less fruits (IC0625849) in ber which need to
be popularized among the farmers. The mechanism of resistance has to be worked out by
Jodhpur Center in collaboration with ICAR-CAZRI Jodhpur/ SAU.

• There is need for renovation/creation of facilities like nursery house, laboratories, irrigation
facilities, library, medium term storage (MTS) facilities with new drier, digital display board
and building.

 14. Base Centre, Ranchi

• During the period, a total of seven explorations were conducted in Jharkhand, Chhattisgarh
and Odisha and 487 accessions of field crop, forage plants and fruits were collected. These
explorations led to collected unique native diversity of the region across in crops like maize,
chilli etc.

• Collected accessions belonging to a range of species including Cajanus cajan, Oryza sativa,
Eleusine coracana, Pennisetum pedicellatum, Panicum maximum, Sorghum bicolour,
Heteropogon contortus, Momordica dioica, Zea mays, Hordeum vulgare, Triticum
aestivum, Paspalum scrobiculatum, Cajanus cajan, Macrotyloma uniflorum, Vigna
mungo, Vigna unguiculata, Lathyrus sativus, Capsicum sp., Abelmoschus esculentus,
Hibiscus sabdariffa,  Curcuma longa , Colocasia sp. and Artocarpus sp. etc. A total of
743 accessions of field and fruit crops belonging to Cajanus cajan, Oryza sativa, Eleusine
coracana, Artocarpus heterophyllus, Sorghum bicolour, jamun, jackfruit and bael were
characterised/evaluated for agro-morphological as well as yield attributing traits.

• A total of 617  accessions of fruit/ vegetable/ natural dye yielding plants were conserved in
field gene bank of the station and they belonged to Syzygium cumini (52), Aegle marmelos
(162), Artocarpus heterophyllus (246), Phyllanthus emblica (19), Musa species (34),
Artocarpus lacucha (14), Lawsonia inermis (25), Moringa oleifera (14) and Tamarindus
indica (51).

QRT Observations

QRT members appreciated endeavours of Regional Station Ranchi in collection and conservation of
variability of agricultural as well as horticultural crops in the region.

• Development of irrigation system and fencing of the farm area is very important and needs to
be addressed on priority.

• Efforts needs to be made to collect and conserve jackfruit accessions with small fruit size
suitable for vegetable and around-year bearing.

• Research needs to undertaken for shortening the flowering duration of horticultural crops like
tamarind (Tamarindus indica) so that early fruiting genotypes may be developed.

• Development of existing laboratories with modern instruments and other required facilities
should be given due attention.
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 15. Regional Station, Shillong

• Twelve explorations were undertaken in Assam (4), Arunachal Pradesh (3), Manipur (1), Meghalaya
(3) and Nagaland (1) during the last five years. The explorations were charted after gap analysis
and efforts were made to cover far-flung areas of different districts under the above-mentioned
states and a total of 923 accessions of different agri-horticultural crops were collected.

• A total of 2,281 accessions were characterized. Molecular diversity analysis of rice collections
from NEH region was carried out. The population structure revealed NE Indian aromatic rice can
be subdivided into three genetically distinct population clusters.

• Morphological characterisation of 235 accessions of maize collected from the state of Mizoram
was done during 2014. According to the farmers utility these accessions were classified into three
groups, where 108 were sticky (locally called Mimban), 55 accessions were Mimpui (having
large cobs) and 31 accessions were popcorn type (Puakzo). The accessions were also screened
for symptoms of Turcicum leaf blight disease caused by Exserohilum turcicum.

• A total of 137 accessions of chilli (Capsicum spp.) belonging to C. annuum, C. frutescens and
C. chinense were characterized for 25 phenotypic traits.

• Regeneration and multiplication of accessions of rice, maize, mustard, chilli, buckwheat, Coix and
rice bean were carried out for maintenance in medium term storage (MTS).

• A multi-cob genotype of maize was registered in PGRC of ICAR (INGR 13054). Genotyping of
‘chakhao’ rice landraces of Manipur has been completed. Genetic diversity within a set of 64 hill
rice accessions collected from Arunachal Pradesh has been analysed using 35 SSR markers.
Screening of mungbean germplasm was conducted and MYMV isolates were characterized.

• Under Tribal Sub Plan (TSP), two one-day farmers training programmes were conducted.
Biodiversity Fair-cum-Plant Genetic Resources Awareness Camp organized at Smit village
in collaboration with ICAR RC NEH Region on March 22, 2016. The other programme was
organized at Thadnongdiew village of Ri-Bhoi District on 24th March 2018 in collaboration
with the KVK, Ri-bhoi (ICAR RC NEH Region, Umiam) under TSP. The programme was
attended by 133 (97 female and 36 male) farmers from five villages namely, Thadnongdiew,
Mausiaw, Mawlong, Mawbri and Kyrdem

QRT Observations

The performance of Regional Station, Shillong was found satisfactory.

• Manpower constraint and the problem due to frequent transfers and appointment need to be
addressed.

• Regional Station ICAR-NBPGR- Shillong should also maintain field genebank for temperate
horticulture crops.

• Work on Musa collections should be strengthened and filed gene bank/musa sanctuary should
be established. Efforts should also be made in augmenting Citrus germplasm in NER in
coordination with NRC-Citrus and NBPGR.
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 16. Regional Station, Shimla

• Seven germplasm explorations were undertaken to collect crop wild relatives of different agri-
horticultural crops from various parts of Himachal Pradesh and Jammu & Kashmir in which total
540 accessions were collected.

• A total of 962 accessions comprised of different agri-horticultural crops were introduced from
France, USA and Japan. Many of these have performed well and large number of accessions have
been identified as trait specific germplasms for use in crop improvement.

• A total of 11,734 accessions of agricultural crops were characterized and evaluated for various
target morphological traits as well as major biotic stresses. Likewise in horticultural crops,
a total of 257 germplasm accessions comprising of apple, peach, plum, walnut, apricot and pear
were characterized and evaluated for various pomological traits.

• One variety of rice bean ‘VRB-3’ was released in the 66th Meeting of Central Varietal Release
Committee held on July 29-30, 2013, which is high yielding (17.05 q/ha) and medium in
maturity (133 days). One variety of adzuki bean ‘HPU-51’ was released by the State Variety
Release Committee for hilly states. The variety has good yield potential (17.05 q/ha) and
red in seed colour. One variety of chenopod ‘Him Bathua’ (IC415477) was found high yielding
(10.43 q/ha) with early maturity (110 days) and got released by the State Variety Release
Committee.

• Three germplasm accessions were registered for quality and biotic resistance traits, viz.,
IC218988 of pea, which has resistance against four isolates of powdery mildew, viz., rangway,
trilokinath, stingri and kangra, Accession IC014889 of buckwheat, which has high rutin
content (29.83 ug/mg) and IC341862 of kidney bean, which has resistance against four
races such as 03,515,529 and 598 of bean anthracnose prevailing in the NW Himalayan
region.

• Six farmers’ varieties/landraces, viz., two of rice (Sukara & Kard), three of maize (Ratti
Kukudi, Hachhi, Chitknu) and one of kidney bean (Chamba rajmash) were registered in
PPV& FRA.

QRT Observations

The performance of station was found satisfactory. All the field experiments were well planned,
properly labelled and well maintained. MTS was functional and all the germplasm accessions were
properly conserved.

• Greater thrust should be given on value addition of varieties for increasing income of farmers
of the region.

• The seed of interspecific hybrids produced in lentil and chickpea crops through pre-breeding
should be distributed among other interested stations or institutions for further utilization.

• Genetic resources with multiple gene (s) identified should be used in the development of
varieties.
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• Emphasis should be given for traits of economic importance with respect to pseudo-cereals, miner
fruits and other crops so as to prioritize the activities of Regional Station as per facilities and staff
available.

• The scientists working on horticultural crops should have close collaboration with other research
institutions/ organisations.

 17. Regional Station, Srinagar

• Seven explorations were undertaken to collect germplasm from different areas of Jammu &
Kashmir including far-flung, remote and unexplored places. A total of 410 multicrop
germplasm accessions including CWR of cereals, pseudocereals, millets, pulses, spices,
oilseeds, vegetables, fruits, forages etc. were collected. Eighty six herbarium specimens were also
collected and submitted to NHCP, ICAR-NBPGR.

• The germplasm of wild cereals Elymus semicostatus, Elymus cognatuts, Elymus repens, Elymus
schrenkianus, Hystrix duthiei and Hordeum bogdanii were collected for the first time. Elymus
repens, Elymus schrenkianus and Hystrix duthiei were not reported earlier from the sub-region
and thus are new reports.

• A total of 813 accessions comprising wheat, barley, linseed, common beans, pea and onion were
characterized for their agro-morphological characters and promising genotypes based on different
traits were identified in each of these crops. Maize landrace genotype IC0617877with remarkably
higher protein content of 18.7 %. was identified.

• A total of 302 germplasm accessions of different crops were supplied to different indenters around
the country for research purpose. Seventeen quintals of oat seed produced at the Farm of the
station under collaborative seed production programme was supplied to SKUAST (K) for
distribution among the farmers.

• Four “PGR/Farmer Rights Awareness programme-cum-Biodiversity Fairs” were organized in far-
flung tribal areas in which more than 600 tribal farmers including farmers participated. Seeds/
plants of local landraces were distributed among farmers during these events for promotion/on-
farm conservation.

QRT Observations

QRT found the overall performance of the Srinagar Station to be satisfactory and appreciated the efforts
of the staff in undertaking explorations despite the difficult conditions in the region.

• The station should be strengthened in respect of facilities and manpower. Also,  a field gene bank
for temperate fruits needs to be developed.

• The station has no irrigation facility of its own and depends upon ICAR-CITH Srinagar for the
purpose. The irrigation facility needs to be developed for more efficient PGR management.

• The station runs its office from Type V quarter provided by ICAR-CITH. Basic infrastructure
including office building with laboratory and MTS facilities are essential requirements and
needs to be given priority for strengthening activities at the station.

• Scientists from the station need to be actively involved in different projects underway at the HQ.
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 18. Regional Station, Thrissur

• A total of 1,061 accessions of germplasm was collected in 15 exploration and collection missions,
carried out in Tamil Nadu, Kerala, Karnataka, Madhya Pradesh, Gujarat, Nagaland and Great
Nicobar Islands.

• Greater Nicobar Islands including little Nicobar was visited twice and four islands in Nancowrie
group were visited once and collected many unique rare, endangered and threatened (RET) crop,
wild relatives of tropical fruits, tubers, spices and vegetables.

• A total 899 accessions of rice including deepwater rice, 75 wild rice, 100 horsegram, 25 bitter
gourd, 47 wild bitter gourd, 87 pumpkin, 11 cluster bean, 15 Mysore gamboges, 57 Malabar
tamarind, 11 jackfruit, 64 sesame, 26 Chinese potato,  220 leafy amaranth, 32 Kaempferia
galanga, 77 wild Solanum, 72 brinjal, 24 Trichosanthes cucumerina, 7 okra synthetic
amphidiploids, 59 little millets, 37 Sesamum malabaricum, 20 ridge gourd, 34 snake gourd, 39
ash gourd, 13 ivy gourd, 165 yard long bean and 67 kokum were characterised/evaluated.

• A total of 36 collections assembled from North East, A&N islands, Karnataka and Goa were
characterised and evaluated. Good variability in yard long bean was assembled from North-
eastern and Southern India and were characterised for diverse traits.

• Eight synthetic amphidiploids were developed by crossing cultivated okra genotypes with
A. angulosus var. grandiflorus, A. caillei, A. tuberculatus, A. tetraphyllus, A. mizonagensis
sp. nov and A. enbeepeegeearensis. Of these breeding lines developed using A.
enbeepeegeearensis were found tolerant to YVMV which was confirmed under multi-location
screening.

• Three new taxa of CWR Abelmoschus enbeepeegearensis, Vigna konkanensis and Momordica
cochinchinensis var. andamanica were described. Taxonomic validity of Cucumis muriculata
and C. hystrix was established. Taxonomic status of ‘Choijwal’ (a wood spice of Andaman
Islands) was studied and confirmed as Piper wallichi.Ornamental okra, IC599974 (Coll.
No. NAIP (PB)-01; TCR W-390), F

1
 hybrid of musk mallow (Abelmoschus moschatus subsp.

moschatus  x A. moschatus subsp. tuberosus)  with perennation and bright red flower was
registered (INGR 16036).

• Six table type elite jack fruit collections were raised as clones and established.

• A total of 4079 accessions in various crops and wild related species were supplied to 57
user agencies including ICAR institutions (1,127 accessions to 9 institutes), State Agricultural
Universities (2,309 accessions to 24 SAUs) and other organizations (643 accessions).

• Seeds/seedlings of teasel gourd, Burmese fish tail palm, taro, wild edible Dioscoreas,
Garcinias and landraces of various vegetables supplied to 183 farmers throughout Kerala
for promoting on-farm conservation/popularising potential economic plants.

• Eight field days and three farmers’ diversity appreciation days were organized. The staff of
the Station participated in four State level Agricultural Exhibitions, winning first prize in
two events. Mere Gaon Mere Gaurav programme was operated in 5 selected villages.
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• Commendable efforts were made by farmer conservers of agrobiodiversity by establishing protected
sites having a vast number of useful economic plant species including wild species and relatives.
The station developed close collaboration with them and had been providing the needed guidance
and support.

QRT Observations

QRT, during the visit to on-farm conservation site, appreciated the important role of the farmers in on-
farm conservation efforts, as Western Ghats is one of the Mega Diversity hotspots. Several young
enthusiastic farmers including representative farmer conservators shared their experience on on-farm
conservation efforts on various crops and they also whole heartedly appreciated the efforts of ICAR-
NBPGR, Thrissur, especially Dr. Joseph John, Principal Scientist and Officer In-charge in supporting and
facilitating on-farm conservation of landraces. An exhibition of landrace diversity in greater yam, taro,
lesser yam, elephant foot yam maintained was also displayed which was unique and commendable. The
experimental area of the station was also well developed with good genetic diversity of agri-hoticultural
crops and had all the facilities to carry out the work efficiently.

• Explorations were conducted and diverse accessions of PGR of important genera like
Abelmoschus and Cajanus were made from Nagaland and maintained. Good diversity in
fruit shape, size and color of okra (ridgeless and smooth fruit) and pumpkin is maintained.

• Unique PGR accessions of Macaranga nicobarica, with one meter long, highly stretchable
leaves like plastic is maintained. Studies need to be conducted to ascertain its economic
value.

• New crops like African hard cucumber and khoon-phal (Haematocarpus validus) need to be
popularized.

• The vehicle available at the Station is very old and non-functional and needs to be replaced
on priority in order to undertake explorations and other activities efficiently.

• Custodian farmer’s programmes should be strengthened specially for vegetables.

 19. Experimental Farms, Issapur and IARI New Area

NBPGR Experimental Farm, Issapur

NBPGR Experimental farm is located approximately 45 km away from its Headquarters near Issapur
village in Southwest part of Delhi bordering Haryana. The farm land was acquired in 1976 from
Gaon Sabha on lease for the period of 99 years. The farm was established with purpose to undertake
the activity of germplasm regeneration, multiplication, characterization and evaluation. The soil
of the farm varies from sandy loam to loamy sand with a pH ranging from 7.0 to 8.2.  The ground
water is highly saline having an EC of over 8mho and the canal water from Haryana is the major
source of irrigation. The farm is the end point of the canal water supply. It has semi-arid, sub-
tropical climate with temperature ranging from a maximum of about 450C during summer to a
minimum of about 20C during winter. The average annual precipitation is about 400 mm. Only salt
tolerant crops can be grown with reasonable success at the farm.

The area of the farm is 100 acres comprising two blocks. Block A is spread across 70 acres and
well developed with boundary wall, roads, irrigation channels, tube wells, ponds and canal water
outlet for irrigation. This block also houses the farm buildings like farm office, threshing floor, farm stores
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etc. The farm land of A Block is exclusively used for characterization, multiplication and evaluation of
germplasm of cereals, oilseeds, pulses and perennial horticultural plants. During the period, approximately
12,000 accessions of wheat, 6,000 accessions of barley, 8,500 accessions of Vigna group of pulses,
6,000 accessions of rapeseed-mustard, 1,000 accessions of potential crops and 500 accessions of
medicinal and aromatic plants were multiplied, characterized and evaluated at the farm.

The block B, measures about 30 acres of land, which is largely rainfed although it has an underground
pipeline (connected to A Block) for irrigation through a reservoir tank. The B Block is being used for ex
situ conservation of perennial species of economic importance. During the period of report, the initiative
has been taken to establish field genebank of minor fruits of sub-tropical and semi-arid region suitable for
the region in the B Block. As a result, 110 accessions belonging to 50 species of economic importance
are being conserved in the field genebank of B Block. The resource generation through seed production
of wheat and mustard is also operative at Issapur Farm in collaboration with IARI.

NBPGR Farm, New Area of IARI

An area of 8.5 acres of land was acquired in New Area (D&E Blocks) of IARI during 2005 with the
purpose to grow the stress sensitive crops and also undertake pre-breeding and detailed evaluation
programme. The farm has infrastructure like office building, threshing floor, farm stores, net houses,
rain out shelter etc. The area is being used mainly for regeneration and evaluation of important
germplasm of prioritized crops, like vegetables and crop wild relatives etc.

QRT Observations

The QRT visited the IARI farm and Issapur Experimental station and evaluated the work being
undertaken there. The Farms were well maintained and experiments on evaluation and
characterization at Issapur Farm were conducted systematically. All trials were properly labelled
and the scientist concerned available on-site interacted well and replied to queries. The performance
of the field experiments at IARI farm was not satisfactory and the team suggested qualitative
improvements.
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E. CONSOLIDATED RECOMMENDATIONS

The recommendations of the QRT consolidated as below are the outcome of extensive visits and in-depth
discussions with staff of ICAR-NBPGR and other concerned stakeholders.  The recommendations given
below are with the conviction of QRT that ICAR shall take a serious note of these and take necessary
follow-up action for their implementation.

A. Technical (Specific)

1. Crop specific explorations need to be more exhaustive and the plant explorers must collect the
germplasm of crops including all other potential crops during collection expeditions from diversity
rich and hitherto not explored/less explored areas of the country. Focus should be on major crops,
with high potential but having poor representation in the National Genebank (NGB). Priority should
be given for collecting crop wild relatives (CWR) with proper identification up to species level.
The Agrobiodiversity Hotspots notified by PPV&FRA also need to be focused for further germplasm
exploration, documentation, on-farm conservation of crops and in situ conservation of CWR.

2. Gaps in the germplasm collected and conserved in NGB should be identified and sincere efforts
made to reduce or eliminate them. Introduction of PGR of agri-horticultural crops should be only
need-based and trait-specific, especially in pseudo-cereals, minor fruits and oilseed crops, based
on Standard Material Transfer Agreement (SMTA) and bilateral agreements on mutually agreed
terms. While strengthening the acquisition of the germplasm, efforts should be made to minimise
the duplication of the germplasm acquired by other national institutes. The existing germplam import
database needs to be strengthened to facilitate the import and avoid repeated introductions. Greater
efforts should be made to get the feedback from users of PGR supplied for which a suitable
mechanism needs to be developed.

3. There is a need to collect germplasm possessing specific nutritional traits and resistance to biotic
and abiotic stresses with potential for their utilization under current socio-economic structure. For
example, jackfruit with smaller fruit size suitable for vegetable purposes and round the year bearing
should be explored, collected and conserved.

4. Digitization of the National Herbarium of Cultivated Plants (NHCP) urgently needed strengthening
by providing sophisticated equipments and trained human resources especially Taxonomists.

5. There is an urgent need to strengthen the research work to develop suitable technologies based on
biosensors/ molecular tools/ sensitive analytical tools for cost-effective and reliable detection of
exotic pests and diseases. Pest risk analysis (PRA) must be undertaken for crop species being
imported for the first time to avoid introduction of new pests and diseases. Post entry quarantine
(PEQ) facilities need to be strengthened. At the same time greater emphasis needs to be given to
development of co-friendly salvaging protocols.

6. Landraces of important crops need to be evaluated and high value traits be identified for utilization
in enhancing genetic gain from traits of importance in cultivated varieties. Registration of elite
farmer’s varieties showing tolerance to biotic and abiotic stresses and quality traits in particular,
needs to be strengthened. There is an urgent need to identify nutritional traits in germplasm with
potential for their utilization for achieving SDG 3 - well-being and good health, by 2030. Concerted
efforts need to be made to utilize the identified PGR tolerant to stresses in breeding programmes
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for development and release as varieties. Crop-specific pre-breeding efforts (including inter-specific
hybrids) need to be intensified and such materials be shared in the breeding programs of the
country regularly to enable development and release as varieties. Selected medicinal and aromatic
plants need to be given greater focus and these plants should be characterized for their active
principles.

7. Germplasm showing resistance against biotic stress under field conditions, should be evaluated
against biotypes/ races/ pathotypes of the pest, if known. Also, the mechanism of resistance against
biotic and abiotic stress needs to be established in collaboration with crop-based institutes, wherever
feasible.

8. Basic studies to maintain and enhance the viability of seeds during long-term storage should be
intensified. Regeneration protocols for seeds of CWR and other species need to be worked out to
facilitate their conservation and utilization. Internationally recognized procedures, including molecular
methods, should be adopted for identification of duplicates available in the NGB. Appropriate
measures may be adopted to avoid conservation of duplicate seed samples in the NGB. This in
the long run would reduce burden on the genebank.

9. NBPGR to develop programs on in situ conservation which hitherto remained almost neglected
for conserving rich genetic diversity including wild relatives of crop plants by protecting the rich
genetic diversity in its natural habitat so that natural species evolution continues unhindered.

10.Concerted efforts need to be made on cryo-conservation of vegetative tissues and pollen, use of
tissue culture techniques for value addition, and collection of PGR in priority indigenous crops and
fruits like jackfruit for cryobanking.  Thrust should be given on pollen cryobanking and embryo
rescue techniques to support breeding programmes in specific crops.

11. All varieties of agri-horticultural crops released at the national and state levels should be DNA
fingerprinted for which required support needs to be provided by ICAR for strengthening DNA
fingerprinting activities in a scheduled manner. A catalogue needs to be prepared for all the promising
varieties/accessions with DNA fingerprints for utilization by other institutes/ SAUs.

12.It is extremely important to develop trait-specific germplasm database. The information on trait-
specific promising germplam needs to be made available to all the crop and horticulture based
institutes and SAUs for their effective utilization. Each such institute must report the progress on
germplasm utilization to ICAR-NBPGR on a yearly basis.

13.Whole genome sequencing should be started for priority crops, especially for the germplasm
designated for desirable traits. Also, there is a need to strengthen the work to tag genes and
identify markers at the genome-wide scale for utilization of germplasm. Molecular
phylogenetic studies also need to be taken up for prioritized crops. Also, there is an urgent
need for integration of phenotypic and genomic data in order to harness the full benefits of
the useful information.

14.For long term storage, all the germplasm is conserved at a single location at Delhi, which is
quite risky. It is strongly recommended that a suitable alternate location needs to be explored
for establishment of safety duplicate genebank at a location, far away from Delhi preferably in
Southern part of India.
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B. Technical (General)

1. Collaboration with Botanical Survey of India (BSI) and other national organizations should be
strengthened for biosystematic studies, species identification and identification of areas showing
rich diversity in order to enhance accuracy and efficiency of collection missions and expeditions. A
sound mechanism must be developed to avoid duplicate/multiple collections and avoid their
conservation in the Genebank.

2. The scientific and technical staff associated with germplasm collection, herbarium curation, and
characterization/evaluation should be facilitated to upgrade their skills in the relevant areas of
biosystematics and molecular phylogenetics, through national and international training courses
and workshops.

3. The Bureau should play a proactive role in procuring PGR under ITPGRFA. It is advised to look
for legal assistance in specific subject matters where in-house expertise is not available for providing
inputs on policy issues. A few young scientists need to be encouraged to become law graduates so
as to develop in-house legal expertise at ICAR-NBPGR.

4. Greater thrust needs to be given to valuation and utilization of PGR through well coordinated
network of crop-based ICAR institutes, SAUs, and AICRPs. There is a need to strengthen
the Focused Identification of Germplasm Strategy (FIGS) using genotype x environment
(GxE) interactions, GIS and computer database as a complementary strategy to development
of core collection.

5. Relaxation of additional declarations in Phytosanitory Certificate should be allowed for
more than one time in the interest of germplasm exchange. The samples conserved with
pest risks should be properly labelled to avoid any spread in nature when distributed. An
SOP on the same to be developed for their sharing/multiplication.

6. There is a need to explore the possibilities for sharing of germplasm conserved in TCCU on
payment basis for research purposes.  The work on commercialization of tissue culture
raised material of specific crops may be initiated to generate revenue for the institute.

7. Genomic resources developed by the Bureau for diverse crops and wild relatives need to be
evaluated and utilized effectively in crop improvement in target crops on priority basis. The
Division of Genomic Resources should have a close collaboration with Division of
Germplasm Evaluation.

8. PGR database needs to be strengthened in the lines similar to Germplasm Resources
Information Network (GRIN) system. There is also a need to develop database for Indigenous
Technical Knowledge (ITK) related to PGR.

C. ICAR-NBPGR Regional Stations

1. Some of the Regional Stations/ Base Centres need infrastructure strengthening in respect of
farm machinery and laboratory equipments which needs to be expedited. Existing laboratory
facilities at majority of the Regional Stations need to be modernized to meet the present-day
research requirements. Irrigation facilities including drip irrigation system and fencing needs
to be developed at Ranchi, Pathology laboratory to be well-equipped at Jodhpur and PEQ facilities



Report of Quinquennial Review Team 2013-2018

53

as well as molecular diagnostic facilities need to be strengthened at Hyderabad. Regional Station,
Shillong should be entrusted with the responsibility to maintain Field Genebank for horticulture
crops of NER.

2. There is a serious constraint of skilled manpower at several Regional Stations which needs to be
addressed on priority for higher work efficiency. Some of the stations do not have official vehicle
essentially required for exploration programmes and day-to-day activities, while a few others
have very old vehicles. Urgent steps need to be taken to ensure that the vehicles are made available
to all the stations to undertake mandated activities more effectively and efficiently.

3. There is a need for greater thrust on value addition of varieties for increasing income of the farmers.
Custodian farmer’s programmes should be strengthened especially for vegetables at RS Thrissur.
The Regional Stations must undertake awareness activities to popularize new and unique accessions
in their respective regions for the benefit of the farmers as new crops like African hard cucumber
and khoon-phal (Haematocarpus validus) in Thrissur and stone less (IC625849) and fruit fly
resistant (IC625848) ber germplasm accessions in Jodhpur.

D. HRD and Capacity Building

1. Human resources development especially for technical personnel is crucial for both the
Headquarters and all the Regional Stations of ICAR-NBPGR and needs to be strengthened
considerably. Upgradation of human resources on the latest technologies related to PGR
management should be continued in more specialized manner to meet the emerging
requirement of the Bureau. Capacity building programmes for enhancing skills of financial,
administrative, supporting and technical staff must be organized regularly at periodic
intervals.

2. Experienced Faculty with more than 20-25 years working experience at ICAR-NBPGR need
to help in developing a second line of scientists for smooth transition of responsibilities
upon their superannuation. Also, there is a need for advanced training of newly appointed
scientists in their respective disciplines at the Centres of Excellence.

E. Infrastructure Improvement

1. In view of expanding research activities additional to the service component, it is
recommended that expansion of physical facilities needs to be done such as construction of
new wings/ floors in the existing buildings. The actual requirement of additional office
space needs to be worked out and a proposal for approval needs to be submitted to ICAR.

2. Controlled facilities for trait-specific evaluation and modern equipment for evaluation of
quality parameters is inadequate/absent. These should be given high priority and reflected
in the next EFC.

3. ICAR-NBPGR should initiate research projects involving suitable technologies as biosensors and
sensitive molecular and analytical tools for detection of exotic pests and diseases. Phytosanitary
laboratories and research activities should be strengthened both at the Headquarters and Regional
Station, Hyderabad as they are actively involved in quarantine processing. Additional, one-time
grant needs to be provided for renovation/ construction of new Post-entry Quarantine Facility at
ICAR-NBPGR and a few of its Regional Stations and appropriate provision for additional funds
needs to be made for which the proposal be submitted in the next EFC for approval.
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4. State-of-the-art In Vitro Genebank and Cryogenebank up gradation is required (similar to Seed
Genebank), with Artificial Intelligence control and monitoring systems. Suitable provision to be
included in the next EFC.

5. Looking at the staff strength of ICAR-NBPGR and the need for organizing national/international
conferences, the existing conference facilities are insufficient and old. Hence, there is an urgent
need for a state-of-the-art Conference/Symposium Hall for which adequate fund provision needs
to be made by ICAR.

F. Administration

1. It was emphasized that continuity of scientists at Regional Stations should be maintained and
efforts should also be made for the posting of Senior Scientists as In- charge of Regional Station
so that the newly appointed scientists could get the maximum opportunity and time for research
work rather than getting involved in administrative work.

2. Technical staff should be increased both at the Headquarters and Regional Stations and Base
Centres. Technical staff should be recruited on priority basis as per the approved ratio 1: 1.5 of
the Scientist: Technical. The staff currently working on temporary status should be made permanent
as per ICAR rules and regulations. Looking into the important roles and responsibilities, the
Germplasm Exchange and Policy Unit needs to be strengthened in terms of facilities and manpower.

3. There is a need to develop a suitable mechanism for utilization of funds generated through quarantine
processing both at the Headquarters and Regional Stations through revolving fund scheme.

G. Policies issues

1. ICAR-NBPGR must ensure effective utilization of promising germplasm. For this, enabling policy
guidelines needs to be prepared under the guidance of ICAR. Expenses on payment of electricity
bill for the maintenance of equipment/machines in National Genebank are very high. The National
Genebank which houses the vast genetic diversity of agri-horticulture crops for long-term
conservation needs to be declared as heritage site and ICAR-NBPGR be exempted from the
payment of electricity bill. The matter needs to be pursued with ICAR/ GOI.

H. Linkage and Collaboration

1. The existing linkages and collaborations need to be further strengthened New linkages with different
stakeholders need to be established for carrying out the activities related to PGR management
effectively starting from germplasm collecting to conservation. Emphasis should be given for
undertaking collaborative efforts to manage genetic resources of horticultural crops including
establishment of clonal repository. National Active Germplasm Sites (NAGS) Network should be
expanded and strengthened for efficient germplasm conservation through effective collaboration.

2. It was strongly felt that there should be strong public-private partnership as the private sector can
extend support to ICAR-NBPGR under Corporate Social Responsibility (CSR). During the
interaction with private sector at the Regional Station, Hyderabad, it was considered that about
10 per cent of the CSR could be utilized for supporting biosecurity and pest diagnostics related
activities at ICAR-NBPGR. Since this would involve biosecurity issues, ICAR-NBPGR should
take-up the matter with ICAR and DARE and necessary permissions to be sought. The private
sector seed companies also expressed concerns about the longer time taken for allotting EC
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numbers to the exotic germplasm accessions imported on their initiative which needs to be
streamlined for expeditious action.  The information available along with germplasm should be
shared with private companies and organizations based on mutually agreed terms and conditions.
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Annexure I

 Terms of References to Quinquennial Review Team

i. Research Achievements and their Impact

To critically evaluate, examine and identify the research achievements of the Institute, Projects
/ KVKs its Regional Stations and Sub-Stations, AICRPs operated by them vis-a-vis sectoral
programmes since the previous QR and critically evaluate them. Commensurate with the objectives,
mandates and resources of the organization, the socio-economic impact of research on the farmers
/ beneficiaries and transferability of results to farmers through extension should be critically reviewed.

ii. Research Relevance and Budget Allocation

To examine the objectives, scope and the relevance of the research programmes and budget of
the Institute for the next 5 years in relation to overall /State /Regional national plans, policies
and long and short-term priorities and also the Perspective Plan and Vision - 2020 and 2030
documents.

iii. Relationship/ Collaboration with SAUs and other Stakeholders

To pinpoint whether the research programmes of the past and proposal for the future are in
harmony with the vision of ICAR (HQ) and the programme of related centres of research and
Agricultural Universities, State Government, Private Sector and IARCs.

iv. Linkages with Clients/ End users

To examine the kinds of linkage established with the clients and end users of research results, i.e.
farmers/ fishermen and the extent of interest displayed in conducting “on farm research”, on farmers’
fields and in organizing demonstrations/ training courses for the transfer of technology to extension
agencies.

v. Proposed Changes in Organisation, Programmes and Budget

To examine whether any changes in the organizational setup are called for manpower and
funds allocation. The decentralization in day-to-day working and the transparency is highly
desirable. Further, the Committee may also examine the resource generation efforts and
implementation of Project Based Budgeting.

vi. Constraints

To examine constraints that are hindering the Bureau in achieving its objectives and
implementation of its programmes and goals, and to recommend ways and means of minimizing
or eliminating them.

vii. Looking forward

To look into any other points considered relevant by the Committee or referred to it by the
ICAR, the Institute Director or the Management Committee, in respect of future project
development, research prioritization and management changes.



  

Annexure II  

Action taken report on the recommendations of QRT (2008-2013)     

S. 
No. 

Recommendation Council’s Comment Action taken 

1 Reiterating the 
recommendations of 
the previous QRTs to 
upgrade the Bureau as 
a National Institute/ 
Deemed University, it 
is strongly 
recommended that a 
post of Joint Director 
at NBPGR may be 
created on priority 
basis.  

Not agreed. NBPGR is 
working well under this 
status and will continue 
as such in XII plan. 

This recommendation was not 
agreed by the ICAR, hence no 
action is required.  

2 The QRT recommends 
creation of Divisions 
of i) Germplasm 
Exchange and Policy,  
ii) In vitro 
Conservation and 
Cryopreservation and 
iii) A separate unit for 
Farm Management. 

Accepted. Director 
should initiate action in 
consultation with DDG 
(CS). Requisite number 
of posts from the 
approved existing 
strength of respective 
cadre of Principal 
Scientist and technical 
officers should be 
converted to the posts of 
Head and Farm Manager 
with the approval of the 
Council.  The creation of 
new Divisions and Unit 
will be taken up as per 
need and resources. 
Action will be completed 
by 2015-16. 

The creation of two divisions viz. 
i) Germplasm Exchange and 
Policy,  ii) In vitro Conservation 
and Cryopreservation was 
proposed in XII plan and the 
same has been approved by the 
council vide letter no 
CS.7/4/2014-1AIV dated 
16.07.2014. A request letter vide 
no. 24-46/96/P-1/292 dated 
August 27, 2014 has been sent to 
the council for conversion of 3 
posts of Principal Scientists to 
post of Head. Due to shortage of 
sanctioned scientific positions 
(category wise) in the units, they 
could not be converted in to 
Divisions.  

3 Strengthening and 
expanding of NAGS 
network for periodic 
regeneration, 
characterization, 
evaluation and 
enhanced utilization of 
genetic resources. 

Accepted. Consortium 
Research Platform 
(CRP) on Agro-
biodiversity with 89 
NAGS/SAUs is under 
consideration of the 
Council. Strengthening 
of NAGS is envisaged 
through the 
implementation of Agro-

The NAGS Network for periodic 
regeneration, characterization; 
evaluation and enhanced 
utilization of genetic resources 
has been expanded through 
a Network Project on CRP on 
Agrobiodiversity. The same was 
approved vide DARE Letter No. 
15-1/2014-Budget dated 
8.7.2014 and further notified 
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biodiversity Platform. 
Action shall be 
completed by 2014-15. 

vide Council Letter No. 
CS.7/4/2014-IA-IV dated 
16.7.2014. It had 64 main-
centres and 87 sub-centres as 
partners across the country. Of 
these, 34 main centres and 43 
sub-centres were of ICAR, 22 
main centres and 36 sub-centres 
belonged to SAU and remaining 
8 centres belonged to different 
organizations. During 2014-17, 
funds to the tune of Rs. 1336 
lakhs was released to different 
collaborators for undertaking 
multiplication, characterization 
and evaluation of germplasm for 
enhanced utilization of genetic 
resources. 

The project  on CRP has been 
further revised and extended for 
the period of 2017 - 20 with total 
layout of Rs. 845 lakhs for 28 
centers out of which 13 belong to 
ICAR institutes and 15 to SAUs.   

4 Launch specific 
programmes on the 
management of 
genetic resources of 
horticultural crops, 
especially the 
establishment of 
clonal repositories in 
the perennial crops 

Accepted. Director, 
NBPGR will take 
initiatives in consultation 
with the DDG 
(Horticulture).  Action 
will be completed by 
2015-16. 

With reference to the Office 
Order F. No. 8(2)/2011-Cdn. 
(Tech) (part.) dated 14.10.2011 
and dated 21.02.2014 a National 
Advisory Board on the 
Management of Genetic 
Resources has delegated the 
responsibility of 
managing genetic resources of 
horticultural crops to IIHR 
Bangalore. Two clonal 
repositories have been proposed 
and the proposal for one of 
which at NBPGR Regional 
Station, Shimla is being 
processed. 

5 Collection and 
conservation of PGR 
including the crop 
wild relatives from the 
Protected Areas, is of 
great relevance for 
conservation and 

Accepted. As the issue 
comes under the domain 
of MoEF and will be 
dealt appropriately. 
Director, NBPGR will 
submit suitable proposals 
to MoEF to augment the 

 There are 726 PAs located 
across the country. The main 
focus of PGR collection for 
Food and Agriculture lies in 
augmenting crop diversity and 
associated crop genepool, i.e. 
the crop wild/weedy relatives 
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utilization for national 
food and nutritional 
security. To 
implement the national 
exploration plan 
prepared by NBPGR, 
there is need for a 
General Agreement 
between ICAR and 
MoEF for the 
collection of PGR 
from the protected 
areas following agreed 
guidelines/protocols. 

wild species from 
protected areas. 

(CWR) which occur mainly in 
human disturbed habitats such 
as field boundaries, fields (as 
weeds), roadsides, etc., and 
very rarely in interior forest 
areas (of PA). However, inputs 
from about 20 experts at 
NBPGR Headquarters and 
Regional Stations were invited 
to identify the potential PA for 
exploration, keeping in view the 
richness in crop landraces and 
prioritized CWR, fruit trees and 
medicinal and aromatic plants. 
Accordingly, Bureau has 
shortlisted 18 potential PA 
located in diverse 
phytogeographical regions of 
the country covering 13 states.  

 Explorations in PA are being 
undertaken on case to case 
basis, wherever permission has 
been granted (in some cases, 
permission was given only for 
survey, as happened with 
Kalakkad Mundanthurai Tiger 
Reserve, Tamil Nadu during 
2012). During this year, 
Porteresia coarctata , only wild 
relative of rice tolerant to salt, 
has collected from Bhitarkanika 
WLS (Odisha) after obtaining 
permission from the concerned; 
also collected some CWR from 
adjoining parts of Corbett NP 
(Uttarakhand).  

6 A detailed exploration 
report along with 
passport information 
may be submitted by 
ICAR crop-based 
institutes/ State 
Agricultural 
Universities and other 
organizations to 
NBPGR preferably 
within a month of 
exploration for 

Accepted. This is an 
ongoing activity of the 
NBPGR.  It only needs 
firming up.  Action will 
be completed by 2014-
15. 

This matter was pursued with all 
the concerned institutes/SAUs 
(through email dated 27.06.2015) 
with an emphasis on wild 
germplasm. A fresh request is 
also being sent to all ICAR crop-
based institutes/ State 
Agricultural Universities to send 
the report as and when they 
conduct any exploration in their 
respective regions. Some 
institutes like IIPR, Kanpur, 



 

inclusion in the 
national germplasm 
collection database 
maintained at NBPGR. 

CIARI, Port Blair, DWSR, 
Jabalpur and TNAU have 
submitted the reports. Letters 
were sent to all SAUs/ICAR 
institutes for depositing seeds of 
old varieties.  

7 The Germplasm 
Exchange Unit should 
publish on-line Plant 
Germplasm Reporter 
containing information 
on trait specific 
germplasm, both 
introduced and 
collected, for 
promoting utilization 
by the stakeholders. A 
system for monitoring 
the status of IP 
protected materials 
and to be made 
available through the 
plant germplasm 
reporter. Considering 
the importance of legal 
issues associated with 
PGR exchange and 
management, NBPGR 
may be authorized to 
hire the services of 
relevant experts. 

Accepted.  Director, 
NBPGR will submit 
suitable proposals for the 
consideration of the 
Council. 

The Germplasm Exchange Unit 
has published on-line Plant 
Germplasm Reporter containing 
information on trait specific 
germplasm, both introduced and 
collected, for promoting 
utilization by the stakeholders. 
The soft copy of the Plant 
Germplasm Reporter is available 
on website 
(ww.nbpgr.ernet.in/geq) as PDF 
from 2013 onwards. IP protected 
material has been marked as and 
when required.  The services of 
relevant experts on legal issues 
associated with IPR are being 
hired on case-to-case basis from 
legal panel approved by ICAR.  

 

8 Considering the need 
for import of large 
number of ‘samples’ 
in the form of leaf 
tissue or seeds for 
genotyping to 
facilitate marker 
assisted breeding, the 
provision for charging 
quarantine fees per 
sample basis may be 
reviewed and 
rationalized by 
NBPGR in 
consultation with the 
concerned departments 

Accepted. Director, 
NBPGR should submit 
proposal for 
consideration of the 
Council. Action will be 
completed by 2014-15. 

The provision for charging 
quarantine fees per sample for 
import of samples including leaf 
tissue has been reviewed time to 
time by the NBPGR. Presently 
the approved rate for quarantine 
processing for one sample/tube is 
Rs. 150 and 300 for non-
transgenic and for transgenic 
material, it is Rs. 750 and Rs. 
1000 for public and private 
sectors, respectively. For 
vegetative propagule and tissue 
culture tube up to 10 numbers, 
the charges are Rs. 150 and 300 
for non-transgenic and for 
transgenic material, it is Rs. 375 
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and stakeholders. and Rs. 750 for public and 
private sectors, respectively.   
Additional charges of Rs. 15 and 
30 for non-transgenic and Rs. 30 
and 75 for transgenic materials 
per tube is applicable for public 
and private sectors, respectively.  
For international nursery/trial 
nursery the charges are Rs. 5 and 
20  for public and private sectors, 
respectively.    

9 A mechanism for 
receiving feedback on 
utilization of 
germplasm supplied 
by NBPGR to various 
organizations for 
research/breeding/train
ing should be 
strengthened. 
Valuation of PGRs 
and their socio-
economic impact 
should be assessed in 
collaboration with 
ICAR institutes/other 
organizations. 

Accepted.  It is also an 
ongoing activity.  It only 
needs strengthening.  
NBPGR will assess the 
impact of utilization of 
PGR in collaboration 
with crop based 
institutes. 

The response on the feedback on 
utilization of germplasm supplied 
by NBPGR to various 
organizations for 
research/breeding/training is not 
encouraging; hence it was 
decided to compile information 
on utilization of imported 
material from published reports, 
papers of the institutes. The 
utilization report is being 
compiled for wheat (108 acc.), 
maize (20 acc.), barley 25 (acc.) 
rice (105 acc.) etc., In addition 
compiled information on 
utilization of exotic germplasm 
of wheat in registering unique 
germplasm.  

10 The PGR informatics 
needs strengthening in 
terms of infrastructure 
and trained human 
resources 
commensurate with 
the technological 
advancement and 
maintenance of the 
huge database. 

Accepted.  Budgetary 
provision in EFC of 12th 
plan has been made for 
creating need-based 
infrastructure and human 
resource development. 

 Greater importance and support 
has been given to PGR 
informatics by allocating 
responsibilities to scientists and 
developing linkages with other 
divisions and institutions. 

 In recognition of these efforts, 
one National Fellowship has 
been awarded by ICAR with 
substantial budgetary and 
manpower support. The scheme 
is expected to come out with 
processes to integrate all data 
related to PGR including 
genomics data so that more 
meaningful conclusions can be 
drawn to enhance utilization of 
PGR collected and conserved in 
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the national system. 

 The "PGR Portal" has been 
launched and is being used by 
all user scientists both within 
the country and other countries. 

 Specific funding from DBT has 
resulted in development of a 
National Rice Resources 
Database which is useful to 
manage all data related to rice 
genetic resources in the 
country. 

11 The activities and 
priorities of the 
Regional Stations and 
Experimental Farms 
should be reassessed 
and necessary 
infrastructure should 
be created. The current 
staff strength at some 
Regional Stations is 
grossly inadequate to 
shoulder the 
increasing workload. 
Therefore, 
recruitment/ 
redeployment of staff 
should receive 
priority. 

Accepted.  Director 
NBPGR will take 
necessary action to fill 
all the vacant posts at the 
respective regional 
stations.  The priorities 
of Regional Stations and 
Experimental Farms will 
be reviewed and 
accordingly 
infrastructure and human 
resource provided by 
NBPGR. 

All vacant posts at Regional 
Stations have been filled through 
redeployment and recruitment of 
new scientists.  The activities of 
all the Regional Stations have 
been revisited and modified as 
per the needs and agro-climatic 
requirements of the region. The 
issue such as climate change, 
nutritional security through crops 
diversification of crops and IPRs, 
etc. has been considered while 
revisiting the activities.  

However, the revisedsanction of 
cadre strength proposed and is 
under consideration with council.   

12 Problems pertaining to 
skilled and unskilled 
workers at Regional 
Stations and 
Experimental Farms 
are adversely 
impacting the 
activities of the 
Bureau and hence, 
merit consideration by 
the Council. 

Accepted. Considering 
extant guidelines of the 
Council for hiring 
contractual help and 
unskilled workers, 
NBPGR may initiate 
appropriate action. 

The problem related to skilled 
and unskilled workers at 
Regional Stations and 
Experimental Farms have been 
solved by providing job contracts 
for undertaking various field 
operations. This is operational 
both at HQ and Regional Station.  

13 The Bureau is playing 
a key service role in 
providing bio-
resources to the 
NARS, for which 

Accepted. Extant 
guidelines of the Council 
for hiring 
skilled/unskilled/contract
ual help will be followed 

The cadre strength and roaster of 
technical staff has been prepared 
and all the post lying vacant is 
being sent for advt. in January 
2016 vide Advertisement No. 
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availability of trained 
technical staff is 
critical. Presently, the 
ratio of scientific to 
technical staff (1:0.75) 
is almost half to that 
approved (1:1.5) by 
the ICAR. Hence, 
permission for filling 
up of vacancies should 
be considered on 
priority. 

to provide support and 
some of the activities be 
outsourced. 

01/2015  for recruiting T1 
Technician (4 no); T-3 Technical 
Assistant Field and Farm (07 
Nos). Five newly recruited T3 
have joined.  In the Bureau, the 
total technical in position is 72 
against 115 sanctioned posts.  

 

Report of Quinquennial Review Team 2013-2018

63



 

Annexure III  
 

List of Programs at ICAR-NBPGR (HQ and RS) 2013-2018 
 

Program Code Title 

PGR/DPEGC-
BUR-DEL-01.00 

Exploration for collection of germplasm of agri-horticultural crops, 
maintenance of herbarium and biosystematic and ethno-botanical studies 

PGR/GEX-BUR-
DEL-01.00 

Exchange of plant genetic resources with foreign countries (import/ 
export) their national supplies to the scientists/users in the country along 
with related information and documentation of these activities in the form 
of plant genetic reporter on line publication  

PGR/PPU/BUR-
DEL-01 

PGR Management Policy and Back-up research 

PGR/PQR-BUR-
DEL-01 

Quarantine processing of plant germplasm under exchange and supportive 
research 

PGR/DGE -
BUR-DEL-01.00 

Characterization, evaluation and documentation of genetic resources of 
agri-horticultural crops 

PGR/TCCU-
BUR-02 

Ex situ conservation of plant genetic resources of agricultural and 
horticultural crops using cryopreservation of seeds, dormant buds and 
pollen 

PGR/DGR-BUR-
DEL-01.00 

Development of genomic tools for identification, protection and enhanced 
utilization of PGRs 

PGR/GCN-BUR-
DEL-01.00 

Ex situ conservation of Plant Genetic Resources of Agricultural and 
Horticultural Crops using Conventional Methods 

PGR/GEV-BUR-
AKO-01.00 

Augmentation, characterization, evaluation, maintenance, regeneration, 
conservation and documentation of genetic resources in the Central 
Indian Plains  

PGR/EXP- BUR-
CUT- 01.00 

Augmentation, characterization, evaluation, maintenance, regeneration,   
conservation   documentation and distribution of plant genetic resources 
of Odisha and adjoining regions 

PGR/PGC-BUR-
RAN-01.00 

Augmentation, characterization, evaluation, maintenance, regeneration, 
conservation, documentation and distribution of genetic resources in 
Bihar, Jharkhand and adjoining areas 

PGR/GEV-BUR-
THR-01.00 

Augmentation, Characterisation, Evaluation, Maintenance, Regeneration, 
Conservation, Documentation and Distribution of Plant Genetic 
Resources in Southern India including Goa and Andaman & Nicobar 
Islands 
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Program Code Title 

PGR/PGC-BHO-
01.00 

Augmentation, Characterization, Evaluation, Maintenance, Regeneration, 
Conservation and Documentation of Genetic Resources of the Northern 
Himalayas and Adjoining Plains  

PGR/PGC–BUR-
SRI-01 

Augmentation, Characterization, Evaluation, Maintenance, Regeneration, 
Conservation, Documentation and Distribution of Germplasm Resources 
of various crops from Jammu & Kashmir region  

PGR/GEV-BUR-
JOD-01.00 

Augmentation, characterization, evaluation, maintenance, regeneration, 
conservation, documentation and distribution of genetic resources in arid 
and semi-arid regions 

PGR/PGC-BUR-
SHL-01.00 

Augmentation, characterization, evaluation, maintenance, regeneration, 
conservation, documentation and distribution of plant genetic resources in 
north-eastern India 

PGR/PQR-BUR-
HYD-01.00 

Quarantine Processing of Plant Germplasm under Exchange and 
Supportive Research   

PGR/PQR-BUR-
HYD-02.00 

Augmentation, Characterization, Evaluation, Maintenance, Regeneration, 
Conservation, Documentation and Distribution of Genetic Resources of 
South East Coastal Zone 

PGR/GEV/BUR/
SHM-01.00 

Augmentation, characterization, evaluation, maintenance, regeneration, 
conservation, documentation, and distribution of genetic resources of 
North Western Indian Himalayan region 

PGR/AKMU-
BUR-DEL-01.00 

Genetic Resources Information Programme 

  All India Coordinated Research Network on Potential Crops  
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Annexure IV 

PGR Education as part of IARI PG School 

The following are the various courses taught by the > 50 faculty of different disciplines 
trimester-wise: 

Course No. Name of Course No. of 
credits 
(L+P) 

I TRIMESTER 
PGR 500 Biodiversity and Plant Genetic resources 

 
(2+0) 

PGR 504 Principles and practices of germplasm regeneration and evaluation (3+1) 
PGR 507 Information Management of Plant Genetic Resources (2+1) 
PGR 508 Plant Taxonomy (2+1) 
PGR 509 Plant Biosecurity (2+0) 
PGR 510  Fundamentals of molecular biology for PGR management ( 2+1) 
PGR 600 Advances in Exploration and Germplasm Collecting (2+1) 
PGR 601 Advances in seed physiology in relation to germplasm conservation (2+1) 
PGR 608 Advanced Economic  Botany (2+1) 
*PGS 503 Intellectual Property and its management in agriculture.  (1+0) 
PGR 691 Seminar (1+0) 
II TRIMESTER 
PGR 501 Exploration and germplasm collecting 2+1 
PGR 506 Economic Botany 2+1 
PGR 602 In vitro conservation and cryopreservation 2+2 
PGR 604  Advances in Germplasm Evaluation and Utilization 2+1 
PGR 605 Principles and methods in analyses of molecular diversity 2+2 
PGR 606 Ecology and Biodiversity 2+1 
*PGS 503 Intellectual property and its management in agriculture.  1+0 
PGR 691 Seminar 1+0 

 III TRIMESTER  
AGR 013 Economic Botany and Plant Genetic Resources (1+1) 

PGR 502 Germplasm Exchange and Plant Quarantine (3+2) 
PGR 503 Principles and Methods of Germplasm Conservation (2+1) 
PGR 505 Germplasm management using in vitro conservation and 

cryopreservation techniques 
(2+1) 

PGR 603 In situ conservation of plant biodiversity (2+1) 
PGR 607 Regulatory Mechanisms and Intellectual Property Rights (2+1) 
PGR 609 Advanced Plant Taxonomy (2+1) 
PGR 610 Genomic tools in PGR management and utilization  (2+1)  
*PGS 503 Intellectual property and its management in agriculture.  (1+0) 
PGR 691 Seminar (1+0) 
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The students awarded degrees during 2013-18 

Academic 
year 

No. of 
students 

Name 

M.Sc. 
2013-14 3 3- Manish Kumar Mittal, Rahul Chandora, Vikash Chandra Tyagi 

2014-15 4 4- Badal Singh, Anil Patidar, Pavan K. Malav, Padmavati G. Gore  
2015-16 4 Sushil Kumar C., Jagdish Goynka, Rakesh Kumar Bairwa, 

Shailendra Solanki 
2016-17 4 K. Sahadeo Indaldas, Shivam Kumar, Hari Prasath, S, Shyam 

Kumar 
2017-18 4 Anto James, Manju Kumari, Prabakaran S, Sunil Naik S. 
Ph. D. 
2013-14 3 Logapriyan, M., Gayacharan, Santhosh Kumar, G. 
2014-15 1 Rajappa, J.J 
2015-16 1 Kuldeep Tripathi 
2016-17 2 Ajit Uchoi, Sangh Chandermohan 
2017-18 4 P Kiran Babu, Subhash Chander, Nemappa Lambani, Yegappa 

Hipparagi 
 
List of Students Awarded Various Awards During 2013 -18 
 

Dr. K.L. Mehra Memorial Award  
2013 Rohni M.R. 
 Shephalika A. 
2014 Kuldeep Tripathi 
 Manish Mittal 
 Padmavati Ganpat G. 
2015 Rakesh kumar Bairwa 
2016 Hari Prashth S. 
2017 Sunil Naik  S. 
Gold Medal, IARI 
2015 Padmavati Ganpat G. 
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Annexure V 

Human Resources Development 
 

a. Scientists/ technical officers deputed abroad for attending Seminar/ conference/ 
trainings etc. during 2013 to March 2018. 

Year  Trainings/ 
Courses 
attended 

Workshops/ 
Group 

Meetings 

Seminar/ Symposium/ 
Conferences 

Total 

2013-14 4 5 8 17 

2014-15 2 3 8 13 

2015-16 2 7 - 9 

2016-17 3 2 2 7 

2017-18 3 15 2 20 

Total 14 32 20 66 
 

b. Scientists/ technical officers participating in seminars/ symposium/ workshop etc 
during 2013 to March 2018 

Year  Trainings Workshops/ Brain 
storming Sessions/ 
Group Meetings 

Seminar/ 
Symposium/ 
Conference 

Total 

2013-14 23 102 75 200 

2014-15 31 87 76 194 

2015-16 36 35 108 179 

2016-17 29 65 84 178 

2017-18 22 45 120 187 

Total 141 334 463 938 

c. International training, workshop, seminar/ symposium/ conference/ meetings 
organized by the Bureau 

Year  Trainings Workshops/ Brain 
storming Sessions/ 
Group Meetings 

Seminar/ 
Symposium/ 
Conferences 

Total 

2013-14 2 1 0 3 

2014-15 1 0 0 1 

2015-16 1 0 1 2 

2016-17 0 0 1 1 

2017-18 0 0 0 0 

Total 4 1 2 7 
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d. National training, workshop, seminar/symposium/conference/meetings organized by 
the Bureau 

 

Year  Trainings Workshops/ Brain 
storming Sessions/ 
Group Meetings 

Seminar/ 
Symposium/ 
Conference 

Total 

2013-14 8 2 0 10 

2014-15 5 2 0 7 

2015-16 9 0 0 9 

2016-17 2 1 0 3 

2017-18 2 2 0 4 

Total 26 7 0 33 
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Annexure VI  

Photographs of various QRT visits 

   

Meeting of QRT members with NBPGR 
staff and at ICAR-NBPGR, New Delhi  

 

Meeting of QRT members at ICAR-
NBPGR, New Delhi  

 

Visit of QRT members in the Division of 
Plant Quarantine, ICAR-NBPGR, New Delhi   

Visit of QRT members to National Gene 
Bank in the Division of Germplasm 
Conservation, ICAR-NBPGR, New Delhi   

 

Visit of QRT members to Cryo-bank in the 
Division of ICCU, ICAR-NBPGR, New 
Delhi   

Visit of QRT members to Division of 
Genomic Resources, ICAR-NBPGR, New 
Delhi   
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Visit of QRT members at ICAR-NBPGR RS Shimla 

 

Visit of QRT members at ICAR-NBPGR 
RS Hyderabad 

QRT members interacting with 
representatives of seed industry at 

ICAR-NBPGR RS Hyderabad 

Field Visit of QRT members at ICAR-NBPGR 
RS Hyderabad 

Visit of QRT members at ICAR-NBPGR 
RS Thrissur 
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Visit of QRT members at ICAR-NBPGR RS Jodhpur 

 

Field Visit of QRT members at ICAR-NBPGR 
RS Thrissur 

Visit of QRT members at ICAR-NBPGR 
RS Ranchi 
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